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The National Railroad Timekeeper 
of Amenca 





Relernng to our new “Lady Hamilton” Watch, just 
now put upon the market, we quote a statement made by 
one of the most prominent watch men in America, and who 
5 vinouodadt to be one of the most sctentihe watch ex- 
perts in this country, occupying @ Very prominent position In 
one of the hinest jewelry stores of the West. 

Alter seeing the “Lady Hamilton” and giving it a most 
exhaustive test, he said: “| had not expected to live long 
enough to see so fine a watch made in America.” 

And if you wish the highest degree of time-keeping ac- 
curacy, phenomenal durability, and the Most Beautiful 
Match mace in Avmenca, purchase the “Lady Hamilton. 
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The Chickering Piano 


has been made in Boston without interruption for eighty-six Years. le has 

always been famous for its beauty of tome ane dreqt durability. There can 

be no better piano made than ‘fhe (Chickering--the best materials, the best 

workmanship, the lardest experience are all employed im its construction. It is 
“The Oldest in America ana the Best in the World.” 

(duarter (Grand, 5 wla RB. S600 Learight. Style K. S5ih). 
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Of household establishments 
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of household effects for periods 
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cnn be s nipped usb freight of express anid With sav Ine in insurance and 
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offset transportation charges. 
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Anrioe of “Bie Game FisHns,”” 


HE olf tar who described las 
ship to a landisman as having 
three ilecks and wo bottom 

would doubtless be surprised to. see how 
Hear modern invention has cepied lis de. 
sctiption, us the glasé-hottom boat im Hs 
evolution has twa or three dleck= and al- 
most no beattem, in place of which are 
great pares of glass or windows, down 
through which the bold navigator looks 
an seed the wonders of the sen. 

Many years ape | need a plass-hottom 
box on the Florida reef for collecting 
fare comils, and when something was seen 
in’ fifteen or twenty feet of water we 
dived down anil brought it wp, In this 
wav | had. delightful expenences and 
came in a few years to know the great 
reef abot Garden Key like a lek, all 
from these subourine excursions. soon 
being able to remain under water a min- 
ute. w short time compared to the Japa- 
nede or Hawaiian civers. 

When [ frat visited the channel islancls 
of <outhern Califartia, sitne twenty 
years ago, I was impressed with the 

eauty of the kelp beds and the marine 
fauna, and had a glass-bottom bex made 
and slic planned a glass-hottom, boat 
From this, and dewhtless the suggestions 
of others as well, has grown on |ex- 
tracrdinary avocation, that of the glas> 


GLASS-BOTTOM 


BOAT 


Coarces Prepericx [loLper 


“Tart or Crargwes Danwtyx,"" Etre, 


ettom bot. ‘The capital invested in all 
probability is tedrly Stoaond and the 
income ia good and increasing one, dae 
Ww the fact that the attractive mlind of 
SantnCatatina is the Mecca tor thousands 
of tourists annttally, meat of whom go 
ontoin the glass-bottom baats, 

When ye land in othe ‘Weutiful 
Hay of Avalon, about thirty miles. irom 
San Petro, the port of los Angeles, wou 
ate toct, not by hackmen, buy by gliass- 
hojtem beatmen: “Here you are! Marine 
Hinmic’s boat, only fifty cents” Take 
tlie Cleopatra: or “Right aA THC for 
the Marte Garniens.” And the ocean 
steamer {= met in the baw by these strange 
craft, that Jook like the old-fashioned! 
river side-wheelers. These oats are 
inide in the tsland, and range from row- 
boats with glass: bottoms to lange site 
wheel stetmers valued at $3,000 There 
tea feet of them, big and litte, am they 
skim aver the kelp beds, and have ttre 
diced an altogether new variety of enter- 
rrinmment and acilvyrical study combined. 

The boat is made by having the bottom 
to the extent of the Imuirds beside the keel 
to the wilth af three feet from bow to 
etern replaced by thick qilate-glass, set 
inside of a railing oo that the glass can- 
fet touch the bottom: ever tf it did, the 
observer looks dowtt through a well, his 
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THE GLASS-BOTTOM BOAT 


elbows contiortably resting on the padded 

ge. As the boat taves elowly along, 
every object om the bottom car be d= 
tinetly scén, as the glass magnifies it. 
The fest view doubtless is hal fron the 
anall loats, as they can go well inshore, 
but both have their advantages. 

‘The small ariny of tmen of skippers 
cach hes his itulividuality, and while their 
giilowry th riot by the card, it 1s original; 
an as that of the average voyager 1 
rather hazy, ft sakes lithe: difference 
whether a eea-hare Hesenbed a4 an in 
sect, as the public long ago accepted the 
Wictum of Montgomery, the poet, that the 
coral animn) is an insect, tid all the 
zuiingists sive have _heeh tinable to 
change their opititcn. The object lesson 
of the (rip is a very valnable ate, how: 
ever, anda better or more fascinating 
way tu study. marine zonlogy could not 
ite designed, as al iarye les horde of 
strate atl lwanti{ul creatures are 
passed in review. 


sung Noe BY A POWEST OF KEL? 


The submarine scenery parties tas 
attractive. here, The entire sinned, 
neatly sixty miles arontid, 1 lined wath 
4 forest of Nereocystis, or kelp, a huge 
vine whese leaves rise anal Told and wn- 
fold in the water, the abiding place af 
countless animals of all kinds, ‘This 
fringe rises in deep water ten or twenty 
feet trom the rocks, and imshore are 
tivriad forms of alse of various colors, 
to which the skippers have given fanciful 
names, as the Yosemite, the Grand 
Cafon of the Sea, the Great Divile, ete., 
all of which adds to the piquancy of the 
amiiserient, 

‘he livers often follow the boats 
aronnd, and for a bit will dive tor halons 
shells, which doubtiess they have planted, 
though almest every rock has its livihg 
shell, As the boat moves over ile shal. 
low water of Avalon Bay, exclimathins 
come quick and often, a5 ane scene melts 
away and another appears, on the entire 
range cf color is exhansted before the 
trip) ia Over. | 
The fauna of this region is particularly 
interesting, as many of the animals seen 


Teh 


are peentiar to it, The aecompanyrng il. 
lustrations are from photographs taken 
under the writer's #upervicion and show 
the various animals seer. through the 


F 


lasé-bewtom boat, alrve and under water. 


Care was taken to show the nututal en- 


viroumerit as-nearly as-pessible; and they 
are the firet photographs of the living 
Pacific Coast fishes ever made, each one 
being the result of repeated trinls and 
many failures. “The help itself forme a 
beautiful picture, its nich olive hie when 
it catches the sun looking nol tinlike a 
great band of amber against the vivid tor- 
quinine OF the water, as deep water 7 90 
near the shore that often ome can dive 
into biae water frean the rocks, | 

A commen form im the weed & the 
ginnt California starfish, its white tiber- 
cles against the pik or red surface mink. 
ing it a striking figure against the green. 
red. or purple weeds. Near it will be 
seen the large California sea-cucimber 
lying on the rocks, prone and motionless, 


and near by the long-spined sea-lurchin, 
very similar to the one of the Plarida 
reef, though’ not so tong. With it 18 a 
email, pure white peagyants in from deeper 
water, a charming contrast to the green 
weed that is in constant motion, waving. 
an) undulating inthe waves that aff¢et 
even this quiet hay. 


THE Winkous ucTarts 


We now drift over a rocky area where 
the water appears. [> he 9 pale hive. AV 
reildish-yellaw crawfish waves its ser- 
rated spines buck and forth irom a ¢rey- 
ice. and passing before him i> a ideas 
MC tcrpyts, eeurchiny for eral at nyt ng 
that di ean lay its tentacles on. This, 
without question, 1 the: most fascinating 
aniinal to be feen through the glass 
window. ‘Timid, constantly changing 
calor, hideous toa degree, having a pe- 
culiarly devilish expression, it is well 
nanied the Mephistopheles of the sea, and 
with the bill of a parrot, the power to 
arlayt its calor to almost ary rock, ane 
to throw out a cloud of smoke ar ink, i 
well deserves the terror it arouses, The 
average Specimen i abow two feet 


across. but | have seen individuals four- 


Cth 
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' CALIPORNTA S'TAR-PISH * SANTA CATALINA 


Seen beet in racial spree, and lareer ones 
have been taken Ve deep Water offshore. 
The streneth ofa 

CLL" 


dvi tery ot ba ah Hi hc tc Tore Tonge, lL hite boepit 
alive by me fora while weenie) dives Tn: 
echoes 16 extracr dred pounds and was eleven feet Livre, 
Sere] koyat if Commirperrierr! lis preset try ri farrell Hashing a cool iee 
me have almeast Suicceeder| im bcebel ing ra over its bb wt that cole anal be crea 
hans despite all my strenpth. pared to chain lightning. 

A relative of the octupurs, the squid, is In the ¢revices of ‘the rocks Vou my 
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CRAYFISH ANT STAKR-VIBE 
catch brilliant flashes of vivid nel This. color. The skipper holds the boat over 


is the Garthaldi, a fish rescimbling the 
angel fish of Florida to some extent, 
but peculiar to this coast, It is very 
wocialile amd comes out, evenge the boat 
and doubtless familiar with the strange 
imible row of faces that are Jooking 
down att, The adalt Garthaldis ate one 
eolor, a brilliant golden red, bi the 
voung, Which can be seen in the crevices, 
are dotted with tirilant blue, and the 
skipper calla them “electric fralnes”’ saree 
tells you the spots give out Light. 


PHOSPHORESCENT JELLW*FIsit 


Soitlienly the boat passes aver a white 
and pan jelly-fish, ft cs two feet gerees 
the clisk, from which drifts away a won- 
derful fluted mass of <hrimp-pink tenta- 
cles ten or fifteen feet Jong. Some of 
thece pelles have been ceen with tentacles 
froth twenty to forty feet in length, a 
veTilable comet, and at nuht a plosphe- 
rescenit meteor. 

Near by is‘another jelly something like 
this, but almost black—a deep maroon in 


them, and every motiim of te curs 
creature i seen as it opcos and eluts anid 
puinps da way throngh the clear water. 
Countless cmall jellies fill the water at 
times, Most graceful shapes: seme tat 
have never been deserile), others rare 
elsewhere are common here. Such is the 
Pyrosona, one of the liminots. com- 
feed Ascdiane ft moa barrel-schaped 
animal with one end open, Specimens 
ix feet long have been seen, Pr. Aliose- 
lev, the English naturalist, deacribes one 
winch be placed ondeck, writing his tame 
on it and econ. the letters come oul im 
lines of fire. The Bay of Avalon is 
sometimes filled wath them, and now we 
sce them pumping their way along be- 
fieath the winlow-like crystal vases, with 
other luminous forms, as the giant Salpa. 
the latter now singly, now in chains. 
among the most beautiful of the pho 
phorescent animals. 

A striking fieh is the sheepshead, with 
black and crimson bands in the male. a 
gray in the female, ahown here. The 
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HAL JELLYPISh, PHOTO FROM LIFE, UN THE WATER 
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rit 





PAlt 


voung are attractive hittle fishes spinshed 
with lhe. 

At tines, after great storms, the voy: 
ager, peenng down through the glass win 
jow, secs strange and weird anita new 
rare as pot. to be -scen 
alive by one in fifty thousand, Sach ts 
the deal fish, scen ling on & wee, about 
three feet lone, A hand of purcet alver : 


wilien 7 Maves oF swans ot APpPCcAirs to 1ih- 


to etience oF 





ulate tke a mbbonw. Specnnene of an 

allied! forth twenty feet long of mere 
i i rae =. 

hawe been four!) weir here Phe heh 


lives an the lewy fh, deuhitless, criel crits 
at Tare intervals comes jo the surface to 
be eon ot caught in the nets of the fisher 


mer 
THE TAPER NAUTILUS AND WONDERFU 
ShA ANEMONES 
if We Are. ¥Ery ii Tthnle Wwe aliall “CT 


the paper mantels, the mcest heautiful of 
nil the sothusics, forms: a dainty 
capaule or shell that has for ages been a 
mite! of all the most beautifulof anima! 
creations. If we are again fortunate we 
mav also see the animal leave the shell 





PEM ALE 


SMLEPSWEA 


anno alvt, fiehongy acpale read, 1 Ww 
awivnd blue. This is the animal that is 
stippuse il to raise its sails and float on tlie 
“a thing of beauty, a poy forever: 
itis taal to break mp these delightful 
fables: but the sail merely clings to the 
shell, and the shell is merely the egg-case 
oy fot tor the strange onesiture 
Drifting long. the ticke ore 


Cif, 





DO Sat 


lo be covered with sceming towers. 

They are sea anemenes, here of the 

lartest <ite, Virtitel wiants. aid) when open 
ae - | 


with all ther tettacies expanded, the 
lowers aif the sea certainly, tn shape ariel 
color In these big anemones, which are 
cians of the corals, a httlh tsh lives, 
darting int the mouth and living in the 
stermiach or mitestine of the animal, A 
long, sletuler fel: ales livet in one of the 
qencncimbers: which we have alwave in 
shit, the ITepang of the Chinese, and in 


Malay an article of export. Here, alon, 
afte small stir-hshes- sone lke snakes, 
uncorercd| by the waves as they come 


lowly tn. Meat them, its head projecting 
from the crevice. is the moray, a big eel- 
ke fhe four fect long. with fangs that 
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cad] to mind the ratteannhke—a: ferocious 
Se oe a t 
iow that stokes like a snake stud ia to 


et once 

sonte of the ftehes here, as the [nvlian- 
heal fish, appear to have outdone ther. 
Selves i the richness of their colemny— 
blazing in blue and reds, while the idorenl 


AS FAIOSN ES 


fins are really plumes dashed with blue or 
black, The eve of this fish is large and a 
rive) bhie Liver Lien ore two antenrnia 
which mete r way 





aoe in A Comical 
Crawling in the weed are big-crabe, p- 
pantic pseudaspiders, aml by examining 
the kelp other carefully 


nied We ai] ay 
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FISH THAT AVIMIC THE LEAVES AST ROCKS 
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mimics of remarkable clever 
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hack agai, We may seen green beh abst 
a foot jong, with a long friffed alorsal hn 
This is the Kelp fish. For protection i 


mimics the leat: and. net only the, you 
that it hanes mm the water post like a 
lest. hear) up 
wioilel newer imjess his 

ra eal r| to it bry the attenlive 
wha perhans has a name fort 
make the lamented 


STAVE 
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of clown, so that ao neice 
atbentiont 
she apyp ver 
hat world 
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lsrifting along the passenjrer im the 
rliss-bottom beat often sees the large 
pe net fishes, as the ‘ ellow taal, white seg 

or the e@innt black sea bass, which 
weighs five hundred pounds and [ives im 
the kelp beds of the channel islands. 


bass. 


PIS 


= . 4 & 
I pone i HEEES 


leh Sometimes seen, atid oon 


snug. har 


Shitk= fre a 
the lottorn. 
her berween the rocks, may he geen a 
very iuteresting shark called the Catalina 
| ert Lackaon ehark lt ce abot ter feet 
long, with a spine before each dorsal fin 


Lt 1 slaprish mand feeds on tras al regen 


| f " i 
COUCH Up i SLA 


Lt 
i 


a peculiar corkscrew-like ep 
with the vou in the photograph 
For vears this shark whe 
stra only he tts 
spunes.: Lut forall 
Jackson, Australia,and found them alive; 
then 4 hecoveree cn thi 
Cai forypiert Crist lt 1. Linh | if the com- 
man catches im traps at the islands, ant! 
is cHnrions ¢fires curmsities 
Cin the bottom we see tock-like objects 
which poove to be sculpins, so MIMmickKie 
the recks that ait times at) 4s 
imposshie to distinguish them, as they are 
covered with curious barbels, which look 
andl are black, red, yellow 
and white, perfect imitations of the rocks 
on which they lic, ready to take anv kind 
of a lure. Li a panorama had been ar 
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ranged at would tol appear more ari 
ficial, as att mve of the glasehot 
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hive imagnalie, witha hackeronne here 
: att r ae 
sil there of dim shadowy shapes. Prich- 
ard, the well-known sulimarine artist, has 
gone down in divert s armor at Pahiti ane! 
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rookeries and allaw the woyagers to pho- 
togtaph the animals. lt may be cloron; 
ices) that a new and valuable ally to sti- 
ence educatron has been estalliehed in 
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Califyriua-in the boat with a gloss bortam, 
through which naturalist or layman may 
observe animals in their habitat and note 
their habits anconstrained: 


EXPLORATIONS IN CRETE 
By Enity H, Happ 


~ INCE the island of Crete passed 
, ont of the control of Turkey, now 





a field of exploration unparalleled for 
richness: even. in) “Bg lanis, where 
ancient remains abouml, Under the 
Turkish tepime a thorough-going explo- 
ration of the island was impessihle, but 
since the fags of the Powers first waver 
above the Venetian walls at Canea: since 
the [tian gendarmes care to train the 
now efficient Cretan police, and sce the 
Power fo pratt permissions to excavate 
passed into the hniwds of courteous pl 
enlightened officials, Crete has been the 
stene Of goremarkoble series of chacor- 
cries, 

To the traveler arriving from Greece 
the isha of Crete presents: aspects that 
are exotic aml foreign, The heavy 
Venetian walls, it i trite, whith, greet 
the eve as one approaches the harbor of 
Canilia differ atily in extent and splendid 
preservation from the Venetian walls at 
watplia or Corfu. Pour the costitnes 
of the bogtnen wha now the visitors 
ashare are Turkish; among the loiterers 
on the quay are Dedouins and negroes; 
and the first lance ap the matrow, twist- 
ing, and toucghly paved streets of a Cre- 
tan town, will discover a Turkish balcony 
or a minaret and mosque. Even =, in 
the third anid second millonniums B. C., 
the island must have seemed strange and 
foreign to a traveler from the north, for 
in that temete epoch also Crete was in 
clase communication with Phanicty and 
Ruvpt, atl absorbed more elements of 
these civilizations than did the mainland: 
but of this later, 

The archrwlogist who excuvates in 


nearly a decode ago, it has offered 


Crete enjowe a brilliant background for 
his work. When he sees for the first 
time the picturesque Turkish sailhents, 
with their flame-colored satis, rocking 
beneath the Vierictian mole; or the colors 
oft the marketphuwe, where the venders 
wash their green stulf in the old fous- 


tin; or the fields bright, now with pink 


and purple anemones, now with yellow 
oxas und scartet poppies, he exclaim, 
“Why do the artists forever paint Capri 
and Sorrento and never pamt this?” 
But when he tins liwed in the island. come 
time, cither renting. fora trifle a hose 
m Candia with a pebbled court and par- 
den all his-own, or living in some conn- 
try village, where he learns to marvel at 
the muspoiled refinentent and courtesy of 
the iwanders, he is fikely to offer a 
prayer of thankssiving that Crete is as 
vet noknnwn tothe tourist throng—that 
it still remains 4 rare prize enjoyed hy 
accasional travelers: and a handful of 
arclienbosints, 

Er is mGt an ¢xigperation to say. that 
one cannet turn the soil of Crete withent 
bringine te light potsherds—reties of the 
prehisturtc, the tireck, the Roman, the 
Uveantine. or the Venetian civilizations 
which have fleirished successtvely an 
Cretan soil, Part generally these frag- 
ments sf y" tery are Coarse, unidec- 
erated, and badiv broken, and are sepa- 
rate from heuse walls. Te fired gece! 
{pecimniens af well-msherd decorater! pot- 
tery, tovether with the remains of 
Inpidings ts the ate of the archosolopist, 
and to fined stich rempins dating from the 
prehistoric perio! is today his highest 
ambition, for seholars bent on solving 
the probleme of early 2kgean civilize 


EXPLORATIONS IN. CRETE 


tion and Reman and even) Greek re- 
tains consparatively uninteresting. The 
spirtt of Darwin has penetrated even to 
archaeology, antl the excavators of the 
present have a passion for beginnings. 
It is against the law in Crete to un- 
earth antijwities without permission 
fron the govertiment, and peasants who 
by chance come upon ancient remains in 
working their oltve orchards of vine- 
yarda are bound to repert sieh disewy- 
cries promptly to the officials of the 
mien at Cantia. Im this way are 


eccasionally found sites. for excavating, 


but these sites go chiefly to the Greek 
archamoloprsts. Picciricis mist find for 
themselves their owt places to dig. "This 
they de by riding on horseback from, vil- 
lave to village and imquiring everywhere 
if antiquities are fotind there. In re- 
sponse to this appeal the peasant: pro- 
duce all sorts of objects, from Mycenean 
ceal-stones of the second) millennia 
Coto tops of modern beer bottles, The 
visitor next woes with the peasant to the 
place where the seal-stone, or whatever 
tt may be, is founcl, and if he is hicky 
his Grat trial trench wall discover on an- 
avat house wall, and he will knew that 
he is on the right trail, and will apply to 
the Cretan government for perimaion to 
conditet systematic excavations, 

Such is the method used tulay, Ten 
vears ago, when the isiand was first 
oponed to scholars, the most promising 
sites. Tike that of the Kaosece pulace, 
wore already known from the reports of 
peasants amd the notices of travelers; 
anit the archiroloagists who were sa for- 
tunate as to get these sites for dheging, 
atid whose operations in the island have 
lasted] until now, generaiiy have other 
possible sites for excavations in reserve 
about which they are often willing to tell 
tie hewccners. | 

The number of men employed i ex- 
ceavations varies. according ti the size of 
the site and the fame at the disposal of 
the excavator, fron tern to a hundred or 
more men. The majority of these are 
“hacket bavs,” whote work it is to carry 
to the dump heaps the earth which t= re- 


wih 


nivel. Their wage is about twenty 
cents a day. ma 

The most intelligent workmen are em- 
pip ved in loosening the earth with picks. 

hey met be traimed to watch with care 
for every scrap of pottery, bronze, or 
stutie in the earth betore them, and ine 
stantiy, when they see that they are ap 
preaching a Awor level on which vases 
rest, to. stop using the pick and to work 
with a knife which every good workman 
beeps ready hanging from the top of his 
boot, Such workmen earth forty cents a 
day. Behind them are stationed the 
shovelers, who put the loosened earth 
into baskets, watching the meanwhile 
lest any small object be thrown wway, 
Their wage is thirty cents, 

Lastly, mention must be trade of the 
men, or sometimes girls, who wash the 
‘ttery and pottery fragments, In acme 
dnds wf soil potsherds become incrusted 
with a hard formation which vields only 
to an acid solution. To counteract the 
effects of the acid, an-alkah bath is neces- 
sary, and) then a rinsing in clear water. 
During this freniient each vase or 
group of sherds nist be kept quite dis- 
tinct from its neighbors, for one of the 
fundarnental principles of excavating 1 
to keep at exact record of the eqmtents 
of every room or given aren and of the 
different strata within that area. This 
care is the result of the new scientific 
method of archeulogy which has grown 
up in the fast thirty-five years. Fxca- 
vEtors now dig not for spoils—as cid the 
nephews of the popes in the fifteenth 
centiry, out of the desire te fll their 


villas and gardens—but for acience 
ealely. The objects found ogo, with a 


few exceptions; to the Candia Mirseun; 
only the “useless objects,” so the lnw 
reads, may he exported, 

To desenbe in brief compass the re- 
sults of the last ten years of digging in 
Cretan soil is impossible, Tt would be 
necessary to take into account the work 
of Doctor Evans, of Oxford, in unearth- 
ing the palace of Knossos: of the Ltalian 
mission at Phacstos and other points in 


evithern Crete: of the Greek scholar, 


750) THE NATIONAL GEOGRAPHIC MAGAZINE 





A (RETAN BILAN 


CRETAN WiEIES s/ixnSrng 


EXPLORATIONS EN CRETE col 





MONKS uf GOMA MONASTERY, AVITERE TRAVELERS ARE OLAULY ENTERTAENED 


CRETAS: CHILDREN 


— 
— 


IURADHIC MAGAZINE 


x 
Th; 


FHE NATIONAL GE 


Ask 


sa ay 


hae 


SLRs, 


pe 
Vi 
ae 


ls ea hi 


AIT ein 


he Whe. th 


a 


| 


1 PAT OU 


LO SY AW 


il 
bile 


SAV 


es) Moi 


ry i | i cote 


Lin 


NV LST) 





EXPLORATIONS IN CRETE AS 





cove AT CRETAS FOIA TALS 


KEL) STONE LAM? FROM PSEIRA 1500 Mc 


784 


THE NATIONAL GEOGRAPHIC MAGAZINE 





iE. 
- 


AMUOT A VASE 


ARTI Vier 


iT 


Tare, Lak 


Se 


Ph, oY CONTAINING 


SKULLS AND (ONES 


| ti i 


OresiXe CLAY @ARCOPPLAGLS cH 


PUTTERY 


CHETAN GIELS WHO WASH THE 


MENDIAG A VASE 


OLETK FOREMAN, ARESTIONS, 


EXPLORATIONS IN CRETE 


Tila 


‘WLONWS 


ts 


Its 


Kl 


S i's Late 


b 
itt 


fe W Balall Ada 


a ee ha ie 





FOORAPHIC MAGAZINE 


THE NATIONAL. € 


7G 


AOV Vol SODREN Hh NE -saiv gal 


re ry 


=A. 


—. 





EXPLORATIONS IN CRETE ET) 


Mr Xanthondides, at Koremasa and 
other sites; Of the English scholars from 
the firitish echool at Athens, at “akrn, 
nol Palsikastro, anil lastly of the -Aiter- 
ican excavators, Mrs Harriet. Hawes 
and Ate R. GH. Seager, the former at 
Ginmia, the latter at, ’seira anil Aloch- 
los. Letween then: they have excavated 
pilaces, fowns, and cemeteries. “TT qal- 
ace af Kawieses alone “ts a hore conmplex 
an] extensive semes of courts, rooms, 
and labyrinthine passages than has lect 
met with anywhere on reek seul.” 

Further, the recent mvestigations m 
Crete five evalverl a system af chremol- 
ow for this prehistoric era of 3500-1 
B,C.; they have shown that a high ile. 
ores «i artiatic skill im decorative art anil 
mimleling tad been wttiine) in that re- 
mote epoch; that a system of writiyg 
wae inom: that out of the harlest stones 
graceful vases were cut; that jewelry no 
less. beautiful than that of the Alexan- 
drine perion) was tade; that boats plied 
frequently to ond from Meypt, exporting 
and importing wares; that nen lved i 
howses two and three stones high, 
eciipped with baths and drams, and 
well-hehterd) raqms open into sini 
courts an. commanding pleasant views. 

The results of these explorations: ate 
adding a new chapter to history, or 
father they are turning legend to tis- 
tary, for these who read the reports of 
the Cretan excavators, especially those 
of Doctor Evans, will not find them- 
selves involved tn the dry and dusty chts- 
enssions of an antijuarian, but. of 2 
writer fn Crete has recently said, they 
will be carried back to the “glamenur and 
romance of first fairy stories’ about the 
Minotanr and the Labwrmth. 

No better impression of the. eramutic 
quality and thrill of Cretan discoveries 
can be piven than by the following que- 
tation, Boctor Evutis Ins just disenv- 
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eral the fresco of the Cuphearer in the 
Rnossoe bakice, and writes jn [iis first 
repert: 

“The colors were almost a5 brilliant 
as when latd down over three thousand 
years before, For the first time the trie 
wirttaiture of a man of this mysteries 
Miveenean pate rises before us. There 
was something impressive m this vishon 
of brilliant vouth and of miale beauty re- 
called after sa long oan titerval to our 
upper air from what had been till ves 
terday a Forgotten: world, Even eur un 
titers: | Cretan workmen felt the spell 
and fascination, They. indeed, regarded 
the diseovery of such a painting tm the 
becom of the carth: as nothing less than 
miracniois, and saw in it the “Hon of a 
snint 1" 






au poate ei iT F a1; ats Geli gg TE 
= se hel aie P| _ _ i = oat la" 


Dy, 


THE AFGHAN BORDERLAND 


By E.tswor'tH Hus tixnetror 


Parr I: Tue Russtan Frontier 


A! the present day, in spite of ‘the 
: Inmsts of civilized man, five im- 


portant regions of the globe 


still remain practically closed to hun. 
Two are the cold polur regions: a third 
is the huge dry desert of southwesterit 
Arabia; a fourth t= the fever-stricken in- 
terior of the great island of New Guinea; 
while the other three are the countries of 
Nepal, Tibet, and Afelanistan, arena 
the lofty mountains and cold plateaus af 
the center of Asia. 

in all seven cases extreme conditions 
of geographic environment are the cause 
of the excision of civilized man. In the 
polar regions and in the vast unexplored 
portion of Arabia extreme conilitions of 
temperature or of aridity are in thers 
selves enough to prevent the occupation 
of the country by man. In the other 
cases georraphice environment accom. 
plishes its function of exclusion in puart 
(directly, by making the regions difficult 
fa traverse, anil in part indirectly, by fos- 
tering in the inhabitants a spirit of ex- 
Chesiveness atl warlikeness, or by im- 
posing upon civilize! nations certain pe- 
cuiliar political conditions: 

Ameng the closed countries of the 
world the degree of exelusivencss seems 
to increase in proportion to the political 
importance of the regions concernerd, 
Uhus there is at present to cotntry 
which is more difheult to énter. than 
Afghanistan, and none whose isolation 
is likely to break down so soon. This is 
due in the first place to the fact that the 
power which holds the Afghan moun- 
tains holds o strategic position of the 
highest importance in regard to India. 
Therefore England naturally lias the 
most serious objection to any attempt by 
the Russians to obtain a foothold there. 

In the <ocond place, from Cornstanti- 
nople on the west to: Manchuria on the 


east there is no place where the natural 
comiguration of the country offers so 
easy @ route from the Russian posses- 


‘sions in Asia to the southern occan as 


Hirrowgh the western portion of Afghan- 
tan, Consequently it is highly desira- 
ble for Ruesia to control this route, and 


she is naturally loath to see Engtand su- 


preme within the Afghan borders. 

Thos it happens that both countries 
are willing for the present to leave Af- 
ghanistan in independence, and to allow 
the naturally wild and exclusive temper 
of the Afghans to have free play. 

An account of the experiences of the 
writer upon the northwestern border of 
Afghanistan, where its territory adjoins 
that of Russia: upon the western border, 
where the country touches Persia, and 
rie the southwestern border, wher: 
English inftuence begins to be felt, will 
lustrite the degree of inaccessibility 
which now prevails in this most exclhit- 
sive of kingdoms. 

In the winter of 1903-19004 the writer, 
in company with a voung Russian olf. 
cial, traversed the entire western frontier 
of Afghanistan, We did not deire to 
penetrate far into the country, but the 
stidy of certain geographic and geolpgic 
problems. stich aa the broad break in the 
mountains which gives such easy aceess 
to the country on the northwest, the 
Breat depression which determines the 
border between Afghanistan and Persia, 
and the fuetuations t which the en. 
closed lakes of Khaf ‘and Sevistan are 
subject, made it highly desirable for the 
writer to be able to criss the frontier. 
while his Russia’ companion hoped. to 
witt fame and promotion by penetrating 


‘inte seme of the military secrets af the 


Aig aT. | 
wate in November T started] ahead of 
inv companion from Askhabad, the cap- 
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THE AFGHAN 


ital of Transcaspia, and went by rail to 
Dushak, a little station a boncred miles 
to the eastward, whither our caravan had 
preceded me There the Transcaspiim 
raiiroanl bends to the tertheast to reach 
Merv, while our route Jed to the senuth- 
scutienst, along the broad shiping plan 
of gravel at the northern base of the 
manntains which form the boundary be- 
tween Asiatic Russia aml the extreme 
northeastern part of Persia, The first 
day's march was short, The following 
morning 9 splendid red stmrise wushereil 
in Thanksgiving Das, clear and bractig. 
as November days are apt te Ie in the 
dry Russian province of Transcaspia. 
All day the caravan moved slowly -east- 
ward—iour men, five horses, amd three 
hayape  camelx—strange, grunting 
beasts. whose long. pliant necks anc awk- 
wari legs were orilly suggestive of huge 
nicked chickens, especially whon seen 
from in front. | 

During the four nionths of hand, trw- 
eing in eastern Persia to which this 
day's march was the prelude, the caravan 
developed splendid efficiency, bat as yet 
i was cot well shaken together. We 
had spent an uneasy nicht, which began 
with a search in the dark for a camping 
place and for water, firewoul, oges. anid 
milk. aad which ended with a ni¢htmare 
ef a tlragon licking his chops and writh- 
ing Tis coils about tis: We awoke to 
find that one of the common inardents of 
camp life had, occtrred|—the camels hail 
gotten Wiske, and in their attempts to cat 
the leaves af the enltivated poplar tree 
ahve our tent were Kicking the tent 
topes with the cocked legs ani setang 
their rubbery, compressible feet won the 
es. 

All dav we saw no-sign of man except 
the ruined motnds of the civilization of 
the pust, aimed no sgn of animals except 
herds of sharp-herned, slender gazelles 
browsing on the brown renmants of the 
sweet, ticazer growth of shidt grass 
which flourishes for a month or two after 
the rains of curly spring, Once a herd 
of about twenty of the graceful fawn- 
colored creatures followed us for an 
hour gut of curiosity, sometimes coming 


RORDERLAND ToL 


within a lundred yards of the path, so 
that we coulil seer every movetnent a5 
they gamboled and played under the in- 
fluence of the trisp fall air, and some- 
tintes. chasiti ane another in great cir- 
elec or dashing off for half o mile, so 
that nothing could be seen of them ex- 
cept white tails bobbing up and down as 
the graceful creatures leaped over bush 
ind stan. For then a con of twelve or 
fifteen miles to a dritikitg place was a 


tatter of nm consequence, and therefore 


they could Jive in the dry plat from 
which slow-footed man, iis excluded for 
lack of water. 

Toward sunset signs of the presence 
of underground water appeared, and 
soon Wwe came upon sheep and came}ls 
grazing amid the tamarisks: of a broad, 


shallow valley wherein mo streant was to 


be seen, but only a few slightly brackish 
wells anda disorderly group of roynd 
Torkoman tents, <ome of them made of 
eray felt and others of reverts. plastered 
with mud. Not far away, upon o gravel 
shape, a cluster of low, neat buildings, 
with whitewashed walls of mud and 
stone and roofs of tie, presenter! a 
marked cortrast to the slovenly Turko- 
than stroctores. 

Sturdy Cossack sentinels, in) long 
woolen clonks and hige sheepskin caps, 
were pacing to and fro, and stopped as 
sharply as we approacher An Ameri- 
can, even though actoriparied by a tint 
tertned Afghan and “Turkeman who 
were enlisted in the Russian frontier 
army, must show very good reason for 
approaching a military post in the viein- 
ity of turbulent Afghanistan. Only the 
closest Ecrutiny of mv papers, signed by 
the military governor of Transcaspia, 
convinced the sergeant who wis tempo- 
rarily in charge that [ was net a spy 
Whose arrest would bring ‘him mu 
credit. Once convinced, however, he 
was a tree Russian fi his hospitality. 
He tad pot much to offer, for the quar- 
ters.atid provisions of his abyent superior 
Were Tt at his disposal The best thot: 
be conld do was-to allow me to share 
with himselfiand a corporal a cold, stone- 
flocréd sleepinge-room 
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Dinner that Thanksgiving night con- 
sisted of a first course of black bread, 
milk, and tea, followed atan interval of 
an hour by “bersh,” a favorite Russian 
soup fall of large pieces of potato, beet, 
and carrot. floating anid chunks of mut. 
ton, The sergeant and hit comrades 
evidently miffered sadly from ennui: dis. 
apline was naturally lax in so remote 
and uninspected a post, and drunkenness 
and gambling were foo commen to ¢x- 
cite remark. Yet, in spite of this, one 
could not help tiking the patient, good: 
tempered Cosxacks, for there waa on air 
of strength and vigor about them—the 
attitude of a conquering, race. 

During the next ten days I visited 
other lonely frontier stations, the lanrest 
of which was Serakls, a ‘Turkeman town 
at the wer northeastern corier of Per. 
sin. Here the “pristay,” of local execu- 
tive . when he heard of the 
Ercelnine of an American, insisted upon 

y becoming 2 gure wi his pleasant 
se It Was most interesting to ore 
how this educated, energetic voung man 
and his girlish wife made the modest 
executive dwellin mean oasis eS Exuropean 
culture in the nridst of the T ranscaspian 
desert. The cffect was marred some- 
what by the tall Cossacks who waited ett 
the table, did the cooking, and wheeled 
the baby in its carriage; but, as Mrs 
Pristay said, “A Cossack js the mest 
careful ind of nuracmanl, and, beatles, 
We can't get any girls or womet here.” 

At the military club, the social center 
of the ecennmmity, the remotcness of the 
place was much more evident than in 
the pristay’s house. As there was noth- 
ing else to do, every one, including the 
priest, gamblal and drank, When the 
regimental hand began to play, | fear my 
face must have shown my feelings, for 
an officer's wife who had lived in Ger. 
many and England remarked, plain. 
tively, “Does it sound very badly? Wher 
I first came T used to think it sounded 
terribly cat of tune, but now I can't tell 
whether i is right or not. I believe | 
like it out of tune” 

At Serakh: T was obliged to wait sev- 
eral days for the young Russian official 
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who was to be my companion in Persia. 
The time was well spent, for the chief of 
the Department of Agriculture of the 
‘Skenp ifvited me to go with him 
i annual totir of inspection to the pis 
tachio region, fifty miles to the south, 
on the border of Afghanistan. Part of 
the wav we went by wagon and 
horseback, riding Cosack horses belseee 
ings to our cecort., Once we stayed at a 
post where the wife of the captain was 
vir Boag white woman within forty-five 
miles. 
Again we ¢rodee!) into Persian terri- 
tory, and were strock by the poverty and 
ditapikition of the Persian mtilitary 
posts, which are supposes! to offset those 
of Russia. When told that certain men 
were soldiers in uniform, T eduld ece that 
ation their fags an eccasionn) brass 
button was hidden, bet otherwise the 
soldiers and the beggars looke:! alike. 
We found the pistachios growing upon 
low, bushy trees on the slopes af the 
gently rising mountains which form the 
Afghan border, The tree is #6 resistant 
to drought that the Bureau of Plant 
Industry of the United States deeme it 
one of the moat useful plants for intro- 
iuction into the aril regums of our own 
country. The Russian government de- 
rives quite & reventiec from the sile of the 
wild crop to Anmenian merchants, who 
employ urkomans to. gather the nuts. 
| Russian servant, Mikhail by name, 
shared all my pourncyvingts in the ‘Afghan 
seas tee On the first day of his <er- 
vice he reported for duty hilariousy 
drink, a condition of wimg te he appeared 
to be much ashamed when he was sober, 
When he came tor orders in Serakhe the 
ittay’s wife, who had no fear of wild 
Turkemans amd wis accustomed to Cox 
sicks as housemaids, was quite crigtit- 
ened. “I thought he was a robber,” she 
said, when she saw hin come inte the 
kitchen with his rot th sheepskin jacket, 
high boots, tilted Turkoman bushy of 
sheepskin, shaggy brown beard, and 
sharp bine eves, — 
In spite of his appearance he was a 
most lovable, yen man—faithfil. rt. 
tourceful, and honest, 2 good hunter, 


Poy 





THE NATIONAL GEOGRAPHIC MAGAZINE 


A WELIL-Teh rRasiAN FAMILY 


HSiAN VILLAGER 


i 


4 


orthal mM tet then 
a 


fF 
fa 
= 
— 
rr 
Ly 
yal 
ae | 
> = 
Cd 
iF a 
im. oe 
a 
“== 
= r 
a an 
= ry 
a 
az a 
= mam 
= 
= —_ 
iu 
=F | 
& = 
=z 
— = 
= t= 
= 
x 


The women 


THE AFGHAN BORDERLAND 





a . a -. “ 
; “ J 4 = = = - - os : = i 4 
a = “ ZS 4 = - 4 =" = a —" 2 
ot > _«- — ee ee any 
A SACHED PLATROUAM THECRED WiTH WOODEN DED 
Thia is carded in. protectins ot the time of the wrest feast-of the Shinh Mohartrneans tn 


maurrnibe foe the death of Haston and Hieteen, granmdacns of LJeshpatrerees! 


. PERSIANS VILLAGE OF DOMED MEN FIDLSES (COVERED WITT SAM, nAcChK (iF TELE 
Hoses STAN DA A RaW’ OF WINTKMILES 


ety 


Tis 


and always ready for wark except when 


he became drunk—in short, a typical 
ironticrsman like those of the “Wild 
West" of America veneration aan. He 
belonged to a heretical sect much given 
to holding long meetings; at which frst 


one and then another, atid finally several, 


at once, shout out provers at the tops of 
their voices: Dis family and other: cp- 
religionists: had been transported to, the 
Persian border and placed! there in colo- 
nies, partly te get red cf thes dtstorbing 
presence at home and partly to form a 
cordon. of genuine Russian acttlements 
along the exposed frontier. 

Everywhere along the boundaries of 
Asiatic Russia military proprrations are 
strongly in evidence. Nowhere is this 
inere noticeable than at the corner where 
Russian territary adicina Afghanistan 
am! Persta, for here, as has been said, 
lies the one eusy fine of communication 
between northern and southern Asia in 
the whole vast stretch from the Tos- 
phors to Manchuria. evidences of the 
pi seh of the region ore found not 

(an the sumerous military posts and 

in the colonies established for military 
Aone. bot in the railroad spur some 
one hundred and seventy-five miles long 
which, at a distunce of abewit sixty miles 
east of Seraklis, runs: southward from 


the Transcaspian Railway at Mery to 


the Afghan frontier at Kushka. The 
fact that | traveled on part of the rail- 
road aroused much ire on the part of 
geveral Russian officers, especially an 
irascible black-bearded eolonel, and | 
should have been arrested inmediately 
had T not beer the guest of an official, 

Tit peneral, the officers to whom | had 
timeltuctine were proud to point out 
the barracks and to tell how the soldiers 
were cared for, but took great pains not 
to mention the number of troops or gine, 
They contd oot conceal the fact that 
equipment for an immediate mlvance was 
orl doin case there should ever be 
occasion toe mvade Afghanistan; and cne 
of them said with pride that the [large 
storehouses from which | was warmed 
away at Askhahad contained the rails, 
ties, and complete equipment for sixty 


‘erext miumntain chains of 
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ar seventy miles of light raliroad, which 
could be Jaid down at a moment's notice, 
to connect the end of the Kushka spur 
with Herat, the chief city of western 
Afghanistan. Others may have over- 
looked the importance of the break in the 
Asia which 
ofturs in western Afghanistan ariel cnst- 
etn Persia, but the Russians realize that 
acne day it will be one of the world's 
ereat lines of communication. 

The attitude of Persia: toward affairs 
int the eastern: part of ber domain may 
flmost be neglected, so far as its prac- 
tical results are concerned. On leaving 
Serakhs, our first night in Persia itm- 
peered pan ws the cantrast between the 
musiness-like methods of Kossin and the 
slipshod Persian way of doing: things. 

Arriviny at Zordhad after sunset, we 


stumbled through the thung-heaps which, 


lye courteey, are called streets, and ar- 
rived at the wretched house of. ‘Mehetnet 
Yusup Khan, the recloubtable chief of 
the three or four saldiers—wmiinally 
thirty—who are supposed to defend this 
frontier town against the Russians and 

mins, Thi floor af the single apart- 
het was about two fect below the court- 
yard im which the horses were -stabled. 
The furniture consister! of a few hag 
hung on women pecs driven into the 
mud walls, and a few dirty felts and. 
bags that partly eovere! the floor, also 
of mud. The sooty roof of the apart: 
ment was nearly seven feet above the 
floor, but such «pacions diniensions were 
tow thi ah for the door, before which one 
was obliged to -stonp low to get through 
its four feet of heiptt. 

The only window was around hole 
about a foot im diameter, which was 
file by half a dozen fowls that had 
taken refuge there from the cold Decem- 
her air, and that helped to lessen the 
draft. on the people mside, Such, at 
least, was my thought ontil sunrise, when 
i hey walked tncerenonionsly inta the 
room, and, picking np the sleepy hens, 
put them out into the cold throngl the 


doar. The window was nota window 
at all, but merely 2 niche in the thick 
wall. 
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Throughout our stay in eastern Persia 
we everywhere found conditions much 
the Sante as in Zoraliad. Poverty is the 
ritle, and with it go sliftlessness, lack. of 
Treatness, lack of ambition, and yiees such. 
as opim-smoking. It hardly seers: far 
to condemn the Persians tor these things. 
Th cther parts of the country conditions 
‘are much better. Im the eastern half of 


Persia, however, there i #0 littl rainfall 
that ne crops can be prown except ina few 
pitifully poor cases. No one can hope to 
prosper greatly, no matter how hard he 
may work, There fore the intubitants 
stamate and play no part im the present 
history af the country excepl as pews 
to be harried by the Afghans, cowed by 
the Russians, or cajoled by the English. 


WITH THE MONKS AT METEORA: THE 


MONASTERIES 


OF THESSALY 


By EtrzApeTH PeRKINS 


“BAVHERE is a legend, perhaps it is 
history, that there was once 3 
— ofaler in Coristantinople who dis 
liked his brother atid wished, to banish 
him to the remotest cdrmer of tris king: 
dom. Conseyently the monarch tilt a 
monastery on a wellutigh inaccessible 
mointan in Thessaly and foimded a 
brotherhood), abewt four hoandred years 
age, in what seemil to be the uttermost 
corner ot the earth. 

The menastery was called “Meteora,” 
meaning “demicie of the sky.” After 
the original was Iniilt, twenty-three others 
groupe) themselves around atl were 
inhabited for awhile. They were, how- 
ever, finally abaudened. with the excep- 
fon of three which are still im tse. 

To reach this settlement one can go di- 
rectly from Athetic by train in thirteen 
hours, for the railroad has been lately 
finished: or cre can cross Thessaly in 
<eyin hours by train from Volos. 

"Phe season of good weather commences 
in April, when the mountains are green 
ond velldw with gorse and the sun-soimes 
almost contineally, Earher there are ay 
to he heavy rains, and the spring. thaw 
cotises a mist to rise from the frozen 
mountains which obscures the view, while 
the snow, melting into the entth, makes 


mud one or two feet deep and traveling. 


on horseback is almost impossible. 
Tf, however, ane is fortunate enough 


abundant. 


vw hit the last of winter, when the sun 
shines atid the mountains are still re- 
splendent in their dazzling whiteness, 
then ore aees therm im all them glory. 
The rocky eminences on which stand the 
twenty-four moniments of man’s erst- 
while habitation seen to forbid nearer 
appronch, and yer they lore the adven- 
turer to them by their danger. 

The seven hours’ trip across the plains 
of Thessaly to the town of Kalahaka i: 
most enchanting. Range after range of 
hills roll up from the plateat. The foat- 
hills in winter are powdered with 4now, 
ts Choweh an angel had shaken the down 
front his wings; the higher hills are 
whiter and bleaker, and the highest hnlls 
are as pure as the drifting clouds into 
which they scem to melt and disappear 
into highest heaven, 

Cin the plains flocks of poats and sheep, 
attended by their shepherds, are spread 
as namerously over thre land that mush- 
rooms in a fiekd never appeared) more 
The shepherd himself is a 
picturesque person. His legs are encased 
in long, white levgings, ending in pomited, 
turnedap shoes adorned with tseels. 
A sheepskin hangs from his shoulders 
and n staff with crook i carried in his 
launcd. 

Qur train crawl over the hills and 
across the plains at the rate of ten miles 
an hour, and the sheep-dogs. rum barking 
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by its sifes indeed, fora short distance 
they often ontpace the tram, 


The villages, invariably set back from 


the railway, are far better to look-at in 
the distance, for the stuceo houses are 
net attractive near tos bot their Hat, red 
routs ald a-pleasity touch of color to the 
mifiifle landscape. 

Ocearionally a Greek priest, with long 
beard. long hair, and Jong garments, 
tidet by, His high bat and his large 
cross indicate peeartinently hic: calling, 
sand, if be isnot ty too great a hurry, a 
perlitstriatt tiiay stop hina, Kies lis cross. 
ani) be torched on the forehead with a 
little awiteh, presuimalyly dipped in holy 
water, aid the sinner olMains absotttion 
for the winv. 

We left the train at Kalahaka, anil 
there took hopees and guides te climb to 
the Tiiph-built monasteries, For three 
hours the horses had te pick their way 
over hilteles where. in the month of Feb- 
riary. no trail wis visible. 

The naw grow leeper ae Woe mcrntes| 
hivher, and the conting of tee on the rocks 
Hiade our pirogress slow and slippery. 
Up the hed of streants we went, fording 
the rushing waters, which bespoke spring 
freshets, ani) quite suddenly we came 
apott a rock formation eo awe-compelling 
from its Iminense height and forbidding 
atecpress that Dore could have imagined 
no more formidable bulwark, 

Andtmeda might have been chained to 
one of these sheer rocks, and the cagles 
that swoop. qind dip, anid circle Among 
them could have been the only thing to 
reach ler, motil Persens cane to set ber 
free. -In those davs the valley wys-evi- 
dently a body of water and could easily 
have harbored a motister af the deep. 
Now a river winds along, Ite o. shih- 
ing thread, with wide sanuly hanes, tft 
incicate the presetice oF a witler <heet of 
Water inot.s0 very. long ago, 

As we looked in wonder at one ie 
tached colossal pillar of stone, we dis 
govered off its Seeniingly unattainable 
somint a building! This: hatatation, of 
man, olf materal rock anil half artifi- 
cin). seemed) most extraordinary. Oni 
enides drew attention to the higher procs 


a 


pices, and as we prew accustomed to 
their outlines we sitw, on all stiles, mon- 
asteries tucked into the ledge of the por= 
pendicniar walls; They are not all in- 
habiterl. tnday, but they are there, bearing 
testimony thirt rho has climbed, anil 
built, and lived on crags that seem im- 
eecible for goats toe rien 

The first jlenle of the ‘contemporary 
monks 1s Rarinart: winch said to con 
tain-a wonderful Hyzantine library; but 
cnirince to this-monastery is harred to 
wernen. However, the chistered broth. 
ere are tet forhidden to look at passing 
ferminimity. even if they cannot: harbor 
them, for they called out to mt a we 
pasced hela ther cay, the re itttitain. side, 
an] we answered back, “Good diay.” An 
hour further on we caught sight of 
inmather monastery, Trinitw. andl there 
upon arrival we were allowed to enter, 

The whole of the west plain of Thee 
caly lav at our feet, and the white moun- 
inins of the Fides range rose rugged 
ani! imposing lefere us. At the base of 
the reck on which ‘Trinity is perched, 
like an eagle's nest, our guices hatloned 
and leat with a stick on atin can, found 
in the bishes. Sect an aAnAWwering call 
came back. amd over the precipice, some 
three hutidred feet above ts, the peering 
faces if several monks were seen. T hen 
smething serpentine flew into the air, 
and as it dropped perpenticniarly we saw 
(angling fronts coil of rope what looked 
like & small fish wet. Down cane the 
cable until md teuche:l the warth at our 
feet ond the tish net proved to be a large. 
Hzed rope bag, which opened and spread 
out fat on the grounil. 

Cine at a tine we were invited to step 
mi the minkdle of this met amd eqitat, 
Turk-fashion, The clues were gathered 
together onto a large iron hook, a about 
was given, and the net eared upward, 
While its oecupint fele sortiewlhiat like 
an erange at the Betton of a. marker 
{wearin sleep, 

The ascent. takes jost three minutes. 
OQecasionally the openwork  ¢levator 
ewins inte the rock with a slight lisp, 
bet the mipnks at the top weal the wind- 
fase slowly, and) the humping doesn't 
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Phot and Copricht by Underwood & Underwood, New Vorks 


MONK ASCENTING TO MONASTERY OF SAENT TRARLAAM IN ACROPE BAG DRAWN BY A 
WINDLASS {SEE race Bor} 
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hurt, bitt as a compensation the view 
efows more beautiiul every second: 
At last the top was reached. There was 
a hnal swing outward, to get a rebound 
wward, several pars of hands were ote 
stretched te pull the tet ower to the plit. 
form, and then came a drop onto the 
stone oor! Fhe hook was detachei!, the 
Theshes opener, atid the passenger helped 
to her feet by the binck-robed brothers. 
They al) gathered) around with words of 
welccune and hands ready to be shaken 
in preeting. | 

he first place visited was the chapel. 
The voungest monk, with fall red heard 
ind Tanr-twisted into a pevche at his: neck, 
acted as ¢ierome, The others stragelerd 
on behind. The small chapel was. [y- 
gantine in tor and in deseratwin, Fires. 
cocs. covered the walls. Silver lamps 
hong from the ceiling atl before pic 
tures of saints crowned with silver and 
many having silver hands extender) in 
blessing 

With many apelomes thie brother 
showel oa his cell A: studded door 
which Jed to it was =o low one had to 
stoop to look in. Tes walle were white 
wathed and its window grated, but the 
bed. though narrow, had a ear chintz 
cover, 46 dil also the tables and around 
the wall was a.shelf of hooks, Several 
photerraphs of other tnenks indicated! 
his desire for decoration, and even sug- 
gested that could we have looker! itito 
inore guarded places we might have 
ienind souvenirs of sister or erstwhile 
sweetheart. 

Washing arrangements there were al 
solutely none. The visitors’ parlor and 
the roorn reserved for puests to sleep in 
were scrupulous)’ clean, As we were 
writing in the visitors’ book a lay servant 
entered witha tray bearing water-giasdes, 
liquor glass, and a glass of red jelly with 
sfxxmns. We took a teaspoonful of jelly 
thade from some wild fruit, and then the 
monk-made cognac, Tloth were ile. 
Hicious, and here testimony to tle fact 
that ever monks, though barred from 


many pleasures of the world, cater to the. 


pleasures of the stomach. Aflwe had to 
offer ti return for their hospitality were 
same American postcards. 
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The Flatiron Building caused much 
unintelligible comment, hut also the per- 
fectly understandable remark that “this 
rst be the Meteora of Aniericac’ Our 
red-haired friend also made ws tinder- 
stand the superiority of the origina! Me- 
leora in having a net bag to facilitate the 
mountico. Alas] we could not make Aen 
anterstiam! the greater superiority of an 
electri Wit. | 

The olilest ‘nitik was very trees’: 
nevertheless he tock the posteard and 
stuck it in the frime of the patron saint 
witch ling above! the visnirs” bodk, and 
when the next American writes his name 
therein he may rare with amazement at 
his home monuments: ahd think indeed 
that the warlil i small. 

After having enjoyed their hospitality 
we finally lade our hosts poulbve and 
again sqiatied upon the tet. When ita 
meshes were gathered onto the hook qn 
all made ready, there wasn sensation of 
fenevess as the final push was given 
and over the britik wert net and passen- 
ger and below was three hundred fect of 

Horses and guides were awaiting our 
retum at the foot of the mountain, and 
we ‘rode onto the monastery of Saint 
Stephen, This tonastery is perched no 
lower than that of Trinity, but it is ac 
cessible by a bridge across 4 chasm. 
At the end of the bridge a nail-<ctudded 
foor was opened to ts, and throweh a 
low-vauilted stable, where dogs, and pigs. 
and sheep, and goats evidently took ref- 
liye, we paseed inte & courtyard, and on 
the steps of the eldister stood. another 
monk: ready to receive ws. 

We had a letter of introduction to him, 
Which tokl our intention of coming, ane 
he greeted us with dignified cordigiity. 

The chapel was first visited, then the 
visitors’ arlor, anid finally we ‘were 
shown our room for the night. White: 
washed walls tinted bhie, grilled win- 
dows, an open fireplace, taided high 
from the ground and piled with fireweol, 
atl three irom beds offered us hospitility 
for: the night. | | | 

We had the afternoon and evening be- 
Tore te and it_promised to he a long one. 
When otir guides and horses left us to 
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return to Kalalaka, we were alone with 
the monks, whe spoke only thier own Tan- 
guare, and, like all Greeks, were not very 
quick to understand the wniversal tan- 
guage of sigis, 

Morcunately we had playing cards with 
us amd we started “Canheld,” Then we 
stopped, thinkin it might be forbidden ta 
the holy order and & breaeli of hospitality 
for us to indulge in the recreation, Put 
the monk who acted as special host saw 


is and tiotionad ts ta contine. Then 
he drew up a choip and watched. Soon 


he sent for anther monk who came hir- 
ring im, smiling, am) watched too. 
Then we offered to fot the nme play, 
and they dil with akicrity, They played 
for an hour, and then they taught usa 
mame of their own—a very good one toe, 
with excellent opportunities for gam- 
bling. Althongh they played with the a= 
surance that bespeaks frequent inelul- 
gence still no mimey passes don fh ther 
hands cave that which is used for the 


poor, There is little cecupation in these 
monasteries for those in retreat, and they 
voluntarily go among the poor in the near 
coanitry Saal do much to relieve them. 

Saint Stephen's is said-te have a good 
revenue from property it owns in Vals, 
and as the brotherhudd f free to any 
who wish ta enter, itimést have a certain 
Income to support even its Tew immates. 

Our supper was served by the lay 
servant, while a monk howered mear to 
see that we had all we wanted. A hot 
rice sop, cold chicken, hot fricassecit 
chicken, tye brendd, and red wine should 
satisfy the minst fastidious, aml for a 
sweet dish we had o cake made of chesi- 
Thiits, 

The following morting we were hole 
atlien arid given Turkish coffee before we 
teft On our way down the mountain 
we wanderal who could have been the 
first man to climb the first peale to Iny the 
first stone on a point where birds 
hitherto only had rested. 


THE PREHISTORIC RUIN OF TSANKAWI 


By Grorcr L. Beam 


Hil Photogirapis by the Author 


‘MONG the several groups of clit 
and cave ilwellings tm northem 
i New Mexico which have been 
but recently brought to general motice, 
the most picturesquely situated is un- 
doubtedly the village name! by the 
Puchto Indians “'Tsankawl"—the equiva- 
lent in the “Tewa language for “The 
Place of the Round Cactus.” 

This remarkable ruin is located about 
thirty miles northwest of Santa Fe, on 
the Faiarite Plateau, being reached from 
Bickinan, a station on the Denver and 
Rio Grande Railroad between the former 

int and Espanola, At Duckman there 
8 asubstantial wagon bridge across the 
waters of the Rio (srande, and hack over 
the mesa seven miles (the first two of 
which are consumed in ascending the 
steep side of the table-land from the 





river to the rim) 15 located the saw-mill of 
the Ramon Land and Lumber Company, 
which owns the great Ranvon- Vigil Land 
Grant, containing many thousand aeres 
ef fme timber. From the sawmill it is 
possible to make most interesting excur- 
sions in aitimany directions anong the ruins 
af the ancient habitations, many of which 
are in the immediate vicinity of the 
camp—in fact, the workmen have in 
some cases taken possession of the Cif 
Dwellers’ abodes for there present meces- 
sities. 

Heading for Tsankawi, an hour's 
drive in a northeasterly direction: brings 
one to the hase of a long, irregular- 
shaper] mesa, the sides of which are 
strewn with great sharpedged tocks-— 
the voleante tifa which prevails through- 
out the region. On appronching this 


AZINE 


APHIC MAG 


alk 


(x: 


ak, 


SATIONAE 


a 
= 
=i 


THI 


SOS 


Loy Lea 


| 


oy Pct etjiee Dy UY Melee [Poe UY Leal PUT bt Sey thi eal ua 


Wd Pv 


mi lad 


HTIV hs 


LEA AWTS 


TMVSMNNS I 


TNIV CMa 


oe i 


APn 


ue 





Sua 


AN KAW 


= 


PREHISTORIC RUIN OF T 


THE 


= aa d det iri i Fr Fatt) rs ft Jatt} {6 aio 
Spwatededd aac Saipungs WEI “AayaS tea Ae aay Ut WALOUe Bp ITT n 4 . 


HLS SLA 
qui ov. Toa WAVED Se One Ath MET NT MANTTS 





mids KUTIiva UN 


‘TMV EAVES. 


[tt WSS 


eels 


ol HLL 


ay | 


a 1 j | 


rae 


Mall 


. 
a 


MULTAN TY 


a 
r 


AC 


RAPHIC M: 


" 
| | 


BOG 


7 
ii 


THE NATIONAL 6 


S10 


13) Qing IV AHR “VSI 


Alltel Ti 


TOSITIMMM ANOGIA WithL @o ssiqe# 
AQ kl, WL OL AF AIOWVESYH AAT OR 


yy 4 


IMVR AVS, 


Ly 


ST AW ONL 





S11 


THE PREMISTORIC RUIN OF TSANKAMI 


1321 Oy 38 


pauado tiaaq DANY SRANAM STROg “Giat] sup Has FUY HU_ AMIN Spy] AeA SOUND A adhiny raey tpreMysam Bape] 


ous 


“WhVSL AQ Wea Hiddo ko OWaAd LAAIRVY Ao SN 





AZINE 


% 
i 


OGRAPHIC ALAC 


E 


4 
i 


THE NATIONAL ¢ 


$12 


LAU |) 07 JOQy sod seoy9 wat (dery ster) 2y) po JIT) I MEAE RN PAT Ott ey ony, 


4300 OPiS FL KX) £05 Sate ONY BONY SAV ONTAONG ‘DM VAYA 





THE PREHISTORIC RUIN OF TSANKAWT 


mesa from the west -still another, but 
saller, eminence is seen perched tpen 
the lareér, probably a thousand feet 
fromits western extremity, occupying a 
ist comminling pusitian and forming 
a natural citadel, | 

As: ome advances, the caves on the 
sitles of the mesa, created partly by ero 
sion and partly by hoiman labor, become 
mare numerous, and ypon reaching the 
eummit of the first mesa a well-lefined 
path i6 discovered, worn in places fully 
ane foot deep in the solid rock by the 
cinstint tread of sandaled feet. Teo 
have adccimyplishe! this, the wearing 
rocess must have been carried on for a 
ome perio! of time by a population of 
many hundreds—in fact, two of the most 
remarkalile features in conmection. with, 
these ruins are the enormous nomber of 
the dwellings and the evidence of con- 
tinnous occupation for w great length of 


Follewing this trail, placing one’s feet 
in the depression mace in these Iygone 
lays,.one is led to a great confusion of 
broken rocks, which appear to have ‘been 
evidently shaken down fron the sides of 
the upper mesa, Proceeding closer to 
the wall, the explorer is confronted by a 
large anid most forbidding group of 
petrogivphs, or rock-cut pictures, repre- 
senting foman heings and animals in 
threatening attitudes, the principal hyure 
having o. stibstantial tomahawk in’ its 
hand There can be no question that 
these rude carvings, which aré cut to a 
depth of an inch Gr more, were so placed 
in order to frighten enemies away from 
the narrow passage which 15 Ineated hut 
a few feet further on, leading to the top 
oF the mes, 

When one trters this passageway the 
alriest impregnable character of the mat- 
ural citadel ahove becomes: still more ap- 
parent. ‘The opening is alent ten feet 
high, two feet wide at the base, and three 
feet at the top: Tmmedintely after en- 
tering the cleft, a alight turn is male to 
ome side, then several more turns m 
quick succession, and after a climb of 
perhaps twenty feet up a gractal incline 
(there are no steps at this entrance) the 
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top of the upper mes is reacheul, Fer- 


hape newhere in the cliff-dwelling repion 
is there a Wetter evidence of this ancient 
penpile's capacity for well-lirected and 
persistent Inbor than is afforded by this 
very skillfully. made passageway, hewn 
out of the solid rock with their erude 
toolk—axes and hammers of pranite, 
flint, or obsidian. | 

From the top of the upper mega i mest 
ningmificent view of the great Pajarito 
Mateaw, with tts valleys, mountains, and 
canons, is afforded, anc ome is still more 
impressed with the appreciation of the 
grand and the beautiful, which seems to 
have been second nature with these prim- 
itive people in the selection of sitea for 
their dwelling-places: Westward is to 
be seen the Jemez range of mountains; 
far to the east is the Santa. Fe range, 
while much nearer may be seen ports 
of the Rio Grande as it flows seaward 
no the Gulf: and in the irmmedinte vicin- 
ity are numerous mesas similar to that of 
Tsankawi, with deep cafions between. 
The ‘entire landscape, viewed in any 
direction, is Mast mpressive. 

From the upper extremity of the pas- 
sagoway a path ieads to the eastward for 
another thoweand feet alone: the mesa, 
which grows gradually narrower anti] it 
stidenly widens ont, and the ruins of 
the great pueblo (or mesa dwelling, as 
distinguished fram the cove dwellings on 
the sides below) are presented to the 
view. Elere the almost total destraction 
of all evidences of habitation forces upon 
one the conviction that the abandonment 
af the CH Dhwellers’ homes was due to 
some terrible calamity, Perla: their 
fierce and implacable enemies (for stich 
they must have heen, considering the ex- 
tracrdinary means taken for protection), 
attacking im great numbers, overcame 
the sentries at the several stairs ar pas- 
sapewars, swarmed itp te the stronghold 
above, anc massacrin the inhabitants or 
drove them over the cliffs to the larger 
mesa below, Again, possibly an earth. 
quake or volcanic distarbance forced 
then to nhandon the homes whieh their 
forefathers lind) sco firmly established 
many generations before, 
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The regularly hewn stones of which 
the hoses were constrocted still lie in 
prent heaps, prokably almost as they 
were left at the time of the exoilis, as 
very little excavation has been dont in 
this particular ruin, Where the debris 
has twen cleared away at all, the walls 
are found to be standimy fir only a few 
fect abeve the first floor, The arrange- 
ment was in the ensteruity quadrilateral 
form, with court in the center 150 to 200 
feet across, ad with outlets. at two opp 
site corners Gf the enclosure. 

There were probably aoo rooms onthe 
ground foor; adding two floors above 
this ome (each somewhat smaller than ite 
predecessor) would make a structure of 
perhaps 200 rooms. Fragments of pot- 
teryonnd arrowheads are casily fool in 
the ruins; patticulirly in the vicinity of 
the graves, some of which lave been 
pened in recent vears, Undoubtedly a 
thorough excavation woul) reveal mary 
tkeletons,.cr miunimified bodies, as well 
as ittterestings relics in the form of tools, 
houschold utensils, ete. 

Among the many other prelasteric 
tins in this interesting region should be 
mentiomed Tsankawi's pearest nenh- 
bors, Navawi and Otowi, as doubtless 
the ancient inhabitants were constantly 
passing hack and forth between their re- 
spective towns, the former being ane antl 
one-half miles to the south and the latter 
two miles tothe west, while a few miles 
farther away is the Pajarite, or Tachi- 
reve (“Little Bird”), rain. There ts no 
(loabt that in prehistoric times, through- 
out this region, whieh js now almost 
utterly wild amd tombahited, could be 
seen a very numerous population indus- 
tricueély enmare!) in the comin: o¢ciupa- 
tion, agriculture, ta which sane skill is 
evidenced by the finding of the remains 
or irrigating ditches, reservoirs, ete. 

Each of these ruins seems to have tts 
own characteristics For instance, at 
Navawi ("Place of {he Game Trap”) is 
found a pit cut in the solid rock for the 
porpese of captaring deer, bear, and the 
like, it being a. berttle-chaperd excavation, 
aboot six feet lone ar! three feet wide 
at the top and fifteen feet deep, ‘This 1s 
located on the ton oF the mesa toward 
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one end, and is reached by four well- 
warn paths. , 

At the village in CHtowi- Cation the 
wonderfal “Tent Keocks” comprise the 
distinctive feature. In this vicinity there 
are probably fifty of these come-shaped, 
ports formations of tufa, about ane- 
halt of them bearing wh the piomacle a 
stone of another. kind. Some of these: 
Tent Rocks were excavated by the an- 
cient peaple and ised as dwelling-places, 
the interior walls: stil showing the pre- 
historic plaster. 

Ten miles to the north ani reached 
from Espanola Station is. Piyé, another. 
wrvat tuin, blere there i6 a most excel- 
lent stairway from the cave dwellings on 
the side of the mesa to the ruins above, 
where important excavations were con- 
ducted recently by Prot. Edgar LL. 
Hewett, Director of the Archaological 
Institute of America. It i estimated 
that there were upwards of soo rooms 
en the ground! floor, and about too of 
these, forming one side of the rectan- 
enlar arrangement, have heen excavated, 
exposing almost intact (the walls of the 
first floor, Much pottery and many 
nefates and mance (stones for grinding 
comm) were found, as well as a nomber 
Of skeletins. Ms 

What became of the Clif Dwellers, 
and are there any descendants living at 
the present dav? These questions natu- 
rally present themselves to every one 
who becomes at all interested in the suh- 
ject. Numerous theories have been ad- 
vanced, but probably the sanest is that 
put forth by Profeetor Hewett in hie 
“Antiquities of the Jemez Plateau” THis 
conclusion (based on known facets as 
well as tribal traditions) ix that the Chitf 
Thwellers-of this region abandoned their 
homes on the mesas trom 4x to eight 
lnindred years ago and moved te the val- 
lévs, where they Ieearne scattered ond 
eventually lest ther wlentity, the tribes 
heing finally swallowed up in those of the 
present Puchio Tnidians, -among whom 


scientists have been able ocensinnally to 


find descendants with the “long head” 
peculiar to the skeletons found tn the 
Ch Dwellings, 

These few are undiubtedly the only 


aoe 


represcniahves now living of the tribes 
who bad tide -such advancement i the 
industries and had attained to such vast 
minmbers in the great southwest hundreds 
of years before the arrival of Columbus 
inthe New World, However, the work 
i to Te continued, and it is altogether 
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probable that more extensive excavations 
and researches will bring to light aulii- 
tional! facts hitherto undreamed of. Cer- 
tain, it is that the subject is a moat 
fascinating one, and the gredt faterest 
recently awakened cannot ‘but be pro- 
ductive of voluahle results, 


HIDDEN PERILS OF THE DEEP * 


By G. R. Purnam, U.5.:Coasr anp Gropetic Survey 


& 7 AUTICAL charts are known to 
&| bave been in use since the thir- 
. © teenth century A. DL, but sys- 
tematic surveying and chart-making date 
back litthe more than a century, and most 
of the information shown on modern 
charts has been gathered in that time. Of 
the total area of the earth's surface nearly 
three-fourths,or abou! 145,000,000 sqtiare 
statute miles, is oecupied by the oceuss. 
The charting of this immense area, 
and particularly of the great lengths of 
coast fine aml of the ishind and reef- 
strewn portions, is evideutly a work of 
magnitude. To aid im this work is an 
obligation resting upon all maritime na- 
fons, notonly for the benehtof their own 
‘commerce, but for the conmon good of 
the world. At present many of these na- 
tions have made or are extending and 
perfecting. the survevs of their own 


coasts, and a number of them are alding 


to the general knewledpe of the hydrog- 
raphy of the seas, | 

Great Eritain especially hac done an 
immense work th improving the charts 
of many parts of the world. About eigh- 
teen mats are publishing nautical 
charts, and it is estimated that a million 
copies. are issued ‘annually. The British 
series includes 3.725 <cifferent charts, 
covering piractically all oceans and cossts, 

Notwithstanding the amount of work 
done and the number of charts now pub- 
Tshed, but a comparatively small por- 


tion of the continental borders and of the 
Waters Of the oceans can be considered a 
completely surveyed at the present Lime. 
Parts of the coasts have heen simply 
sketched by passing vessels, and other 
areas have been surveved rapidly tov get 
the information for a preliminary chart, 
In same cases the original surveys were 
made toa standard and scale to meet the 
reasonable requirements of the tinw, but 
without counting on the needs of the 
future, depending on the growth of popu. 
lation, the building af cities, and the 
changes it the trend of trade: 


TREMENDOUS [NCURASH IS TOE SIZE 
OF STEAMERR NECESSITATES 
NEW CHARTS 


With the increase of commerce and of 
the speed of vessels, more direct rontes 
are demanded for reasons of economy, 
Inside passages not originally used are 
sometimes developed for defensive rea- 
sons, The average draft of the larger 
vessels has alsa terease] remarkahly 
since the modern. hydrogriphic surveys 
were COMMence I, zene] SuTVeNs Once mice 
to mere safety for the deepest vessels of 
thar time are no longer aceypuute. e 
average londed draft uf the 20 largest 
steamships of the world has increased as 
follows: T8y8, 1) feet: @8y4, 24 feet: 
18s, 290 feet; 1903, 32 feet. The aver- 
ape length of these vessels was 230 feet 
in 1848, 390 feet in 1873, 4.41 fect in 1398, 


* This-acticle © ia the main taken from the hook “Nautical Claris,” lw Go Ro Putnam, cite 


lished bw John Willer ond Sons, New. York, 1.908, 


Moat of the Hlistrative mutertal ia from the 


work of the U1, 5. Coast and Geodetic Survey: wome of the sketches of Haulover Ttreak Ane 


from a paper by F. 'P. Gulliver, 


HIDDEN PERLLS 


OF THE DEEF bet 


Th a ——— 
eS Oe, ek, see OS 


> ‘Mae Tat | 
jae SoBe Wy 35.385" oy Hy ed 
te COM 


“i SOUS 3525 Bb a5 38 Gh BhSb ay a ae a, y, 


on | 
Beal SS 
ce 


Tit KOUKL YS OCR IN GIRZARDS JLAY, 


Hun 





at 
= & } Bey 
rir aceaead mie VOT 
amy 3S 27 (Au oe 


M37 a, 
a 


ALASSACTIESETTS 


Hundreds of soundings were nnide in the vicinity of this “mall rock, atl wet i presence 
gus never discerns! nat the creer ARrooklpn strock jt in inns, ¢ Thie ditgran is a porto 


of the original hydrograohic sheet). 


and (yo feet in m63. The -rtumber wf 
vessels drawme as much as 204 feet 
rode from foun tgo2 to 18s in roy. tn 
goo there: were 17 vesselealloat drawing 
q2 feet and opward. There are now two 
Steamers on the Atlantic yoo feet long, 88 
feet Heard, and 3714 feet draft when fully 
loarer|, and two vessels with # lerigrth at 
abet 860 fect are wuniler coretruction, 
ON WHICH 
STECCE 


THE ROCK THE BAOKLYSA 


Cond aml reliable charts can be made 
auly from correct surveys. It ts sail that 
men are apt to believe anything they see 
onamap. As to the nautical chart, the 
mariner is apt to be somewhat more crit- 
jeal, however, and it ts syell that he is 
There $6 great difficulty in charting ther- 
oughly an ivisible surface, such as the 
bottom of the sea,:and but a small part 
of the navigahle waters is surveyed in 
sificient detadl to. be certain of the abe 
sence Of dangers. 

It is obvious that the plan of mapping 
the sea battem by droppmg a lead at in- 


tervals over its hidden surface is far front 
an ideal one. The lead gives the tlepth 


only at the porn at Which it tesieltes the 


bottom, and no information as to the 
space hetween the casts PAcepil auch a4 
may be inferred! fram the relation of suc- 
cessive somidings. In purieruus cases, 
after what was codstlened -a thorough 
survey of a repent had heen made, at 
some later day a pinnacle rock or other 
danger has been discovered. For in 
stances, o detailed havwrographice survey 
of Buzzanis Bay was made im, i895; the 
siinding lines were run git intervals of 
50 to 10g yards, aml ot.on0 soumilings 
were maile for-4 single sheet, Within 
this area the eruiser Arookiyn in tqoe 
strick a rock which was found to have 
id Teet over it (See diagram.) The 
least depth in the vicinity. developed. in 
the original sutvey wes 21 fect 

In 1902-a rock with 27 feet over it, 


strrotnded tw depths of 40 feet, was 


located inthe North Kiver, New York 
Harbor, tring abont goo yards off the 
iattery, in a postion soch that vessels 
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must have been passing over it for many 
years. Notwithstanding clase stirveys of 
the vicinity, it had escaped detection until 
with increasing drait vessels hegan to 
touch it The steamer Pilgron was dam- 
rol in tRy by striking a reck in the 
East River lying 350 yards off shore, 
This rock had but 19° feet over it, sur- 
rounded by depts of 30 feel; it was 
sharp and oof small extent and was not 
found in the first surveys. 


SWEEPING THE DOTTOM OF THT SEA 


Dragging for dungers has long, been 
resorted! to for the investigation of iso- 
lated spots. A valuable and successful 
means has been cmnpleyerdl recently of 
makmg sure that an ares is free from 
shoals or rocks having I¢ss-than a certain 
depth, This is dune by dragging threngh 
ihe water a wire from 500 to 1.yoo: feet 
long and suspended at the required depth 
with stitable buoys and weights and kept 
batt by the angle of pall. Tf, for instance, 
the wire is set at a depth af 30 feet, it 
will incheate the presence of any iubstriic- 
tioh of less depth by catching on it ard 
upsetting the buoys, and stich spots are at 
once marked and investigated. Consider- 





able work has been done with such drags: 


in the Inst few years.on the Great Lakes 
and on the Atlantic-and Gulf coasts of 
the Umited States. 

This t of CeMIrse A somewhat tedious 
process anc javes no information as to 
depths greater than that for which the 
wire ia set, but the experience already had 
indicates its preat value. [t will prob- 
ably be found desirable in time thus to 
drag all water arens important to tavipa- 
tion where the depth is near the draft of 
vessels and the irregular nature of the 
bottam gives indication Of dangers. In 
extensive dragging operations near Key 
West and in Terichn Hay, Maine, a. 


fuinher of showls have been picked up. 


which were not found in the original 
Surveys. 
A remarkable instinet of the value of 


the drag was the recent discovery of a. 


rock in Blue Hill Bay, on the eoaet of 
Maine. ‘This tock has bot > feet of 
water over it and ts only 6 feet in diam- 
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eter at the top. [t is snrrounded by 
depths of 78 feet, and has a small base 
from: which it tists abruptly. The orig: 
inal sirvey. gave no indication of a dan- 
ger here, and its existence was not sus- 
pected until it was discovered be the wire 
drag catching om it. 


ROCKAWAY BEACH, N.O¥., GROWS AT THE 
RATE Gf 2 incurs A DAY 


The making of the survey and the 
eatin of the chart do not camplete thas 
problem of the chartamaker. [oth ma- 
tore gm! man are constantly changing. the 
fatts represented on the charts. © reak- 
waters and. petties aire built. and channels 
andl harbors are dredged, and cities andl 
ae grow wp. 

A Tisom, of an early chart of 
New York, Harker, made in i737, with 
the present conditions illustrates well the 
effect of the growth of a community. anid 
port on the problem of chart construc 
tom «(See pipe B25, ) 

Another interesting example 1s afforied 
by Galveston Harhor, (See page Sat) 

iefore the adoption, in 1874, of the pro. 
ject for jetties at Galveston Entrance, 
there was a natural depth of 12 feet on 
the outer bar; the effect of the jetties 
and of dredging has heen to give a chan- 

nel depth of abaut 2% feet, 

Great natural agencies are also con- 
stantly at work effecting changes in fea- 
ttires shown on the chatts. The action 
of currents and waves is continually cut: 
ting away or building the shore, partice- 
larly ion sandy coasts exposed to storms. 
When surveyed in 1849, Fishing Point 
an the esat coast of Maryland, was bot a 
bend in the shore line. By TES 7 it hail 
built out about two miles m a southerly 
direction, and i 1908 about one nile 
farther, curving to the westward. AL 
together in 60 years this tongue of land 
ha< grown. out over three miles, (See 
page S28.) | 

Retween the surveys of 1845 and 1908 
Rockaway Dench, nenr New York, has 
frown to the westward 4.4 statute miles; 
pushing Rockaway Inlet before it, (See 
page 30.) ‘This le at an av erie rate it 
238 feet each vear, or neatly 8 inches 
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each day. During the same periard of 7, 
years the western end of Conev Islan 
has moved westward less than 9.2 mile. 

The Havlover is @ narrow strip of 
land on the eastern side of Nantucket 


Island. separating Nantucket “Harbor 
from the oceutt. This was broken through 


by the sea in 1896, and after remaming 
open for t2 rears, closed agam in 1908 
through natural causes. (Ste page 831.) 

Much of the change observed along 
ae Or Bes et composed of the: =ofter meveitest nals 
is the cumulative effect of wave and 
starm action, Tn sere exposed localities 
channels trough shifting: niaterials 
change rapidly and freqiertthy; so that, 
‘no matter how accurate the survey, the 
chart cannot be depended upon i repre- 
sent the true cumtitians for, more than 'a 
short time. Ay Fire Istand Inlet. Long 
Tsland, it i reportes| that the local. beat- 


men mist take soutilings two or three 
times a week for abou! nine months of 
the year, and especially after every blow, 
in order to. keep trick of the best channel. 


Om the other hand, the great storm at 


Galveston «tt September 8, 1ooo, did not 
materially. affect the available channel 
depth at 26 feet into that harbor, al 
thengh the severiry of the storm. was 
sueh as to riise the tide 15. feet above 
normal, ta largely destroy the city, and te 
cause lung breaks in the jetties. This 
storm cnt back the beach 400 to foo feet 
in some places atl 4tghtly built it ut m 
others, but on the whole had little effect 
on the charted infermation. 


FIFTY SQUARE MILES OF NEWLAND SADE 
Ix SO YEARS 

Rivers are hearing vast quantities of 

sediment and depositing these near their 
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EFFECT OF CEM PROVEMENTS AT THE ENTRANCE Tt) GALVESTON, TEXAS, FROM THE 
CHANTS OF TRG AND 19000 (SER PAGE 24) 
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mouths, pushing out the cost ine and fll- 
ing ii the better, ‘The main mouths of 
the Mississippi are advancing into the 
Gulf, but at a comparatively slow rate. 
A bresk from the main fiver at Cubits 
Gap, just above the lead of the passes, 
however, has dove an enormous: amount 
of land-ninking, filling in.an area of about 
so sqtiare miles between T8s2 and 1905, 
(See page 833.) 

‘The mouth of the Columbia River is 
an interesting: example of remarkable 
changes of channel and of the movement 
of an island Vancouver in 1792 found 
but one broad channel and no. island, 
The chart of 1851 shows two channels 
separated by Sand Island, the northern 
channel being the deeper, In 1851 the 
center Of this idland was 3/5) miles south- 
east of Cape Disappointment, in 1870 it 
was 221 miles sotttheast, ani in 1905 tt 
was 134 miles easterly, Since 186) this 
island has thts meved 2 miles north west- 
erly directly across the middle of the 
river entrance, closing np the northern 
chatinel and lenving the river with @ sin- 
gle charmel, a5 in Vancouver s time. 
(See page 834.) 


VEMARKARLE CHANGES CAUSED EY 
VOLCANOES AND EARTHUUARES 


Vileanic action in well authenticated 
cxsra has caused islands to rise or disap- 
pear. Inthe present location of Dogeslot 
éland, in Bering Sea, the carly yoyagers 
described a “sail rock.” In this position 
in 1706 there arose a high island, In 
1883 another island appeared near it. In 
1906 a high cone arose between the two, 
and a continuous island was formed 
about 2 miles longeand 500 feet high. In 
1907 this central peak disappeared, and 
in its place there is at present a bay with 
from 4 to 23 fathoms of water. Pogos- 
lof is an active volcano, and the main 
changes have heen the result of voleanic 
action. The history of this island for 
over a cetitury past forms a tematkable 
record of vidlent transformations. 

Earthquakes sometimes cause sudden 
displacements. horizontal or vertical, of 
cofficient amount to affect the informa- 
tion shown on the charts, A careful in- 
vestigation of the effects of the earth- 
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quake in Yakutar May, Alaska, in Sep- 
tember, 1899, showerl tht the shore was 
raised in Sotie parts with a maximum 
uplift of 47 feet and depressed! im other 
pats antl that at least two reefs and 
oor islets were raised in the water area 
where pone appeared before,  Un- 
doubtedly there were changes in the 
water depths, but definite information ts 
lacking because there had been no previ- 
ous hydrographic survey. 

The San Frantised earthqaake of 1906 
caused little vertical displacement, but 
there were herizental changes of relative 
position as: much as 16 feet; so far as 
cnown, tits earthqake cll not affect the 
peat accuracy of tle charts, The 
talian povermment recently announced 
that the terrible Messina earthquake of 
1908 has had no effect on the navigability 
of the Straits of Messina. | 

Related to earthquake phenomena are 
the gradual coast movements of elevation 
or subsidence which are taking place, but 
nt so slow a rate as not to sensibly affect 
the charts in ordinary wtervals of time. 

Another agency at work ts the coral 
palyp an the coral reefs; althongh the 
rate of growth appears to be very slow, 
the resulting reefs andl keys are an im- 
portant feature in tropical seas. . 
‘Changes in apparent shore line as 
shown on the charts are also caused by 
movements in the fronts of glaciers dis- 
charging into the sea. An metance of 
this is the recession af Muir Glacier in 
Alaska. Aso result Muir Inlet m 19907 
extends 714 miles farther north than in 
189s, and a. mountain of 1,020 feet ele- 
Vation on its easter shore has been wn- 
covered by the departure of the tce. 

Practically all the land features shown 
on charts are likewise subiect to changes, 
the more rapid of which are mainly due 
to the works cf matt. 

The: changes of channels and of com-. 
inercial needs cause many alterations to 
he made from time to time in the Tights 
aml buovs which are shown ot the charts. 


KEEPING OVER CHARTS C1 TO DAT 


The problem of keeping a chart suf- 
ficientiy ip to date is one of much prac- 
tical impurtance- and one which must be 
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tukerr into account in -plarining what 
should be shown ot the chart in the first 
place so a8 to bring: within the range 
of practicable revistan. 


Certain features are corrected at once. 


on the charts ns soon as the information 
is receiver), such as dangers reported and 
changes in. febis and buoys Where 
lurhor works aren progress the peri wie 
SLPVeVs Thali: by the enpineers itl charge 
Turnigh data which are applied promptly 
to the charts. Keported clanragrest'= Ohatt 
nels and bars are investigated by special 
curveys and the mf Wmation 1s put em the 
charts. Examinations are made from 
time to time for the reviston Of the Peas 
fifes along the ceast line. Complete re 
surveys have been maile, ot leony intervals, 
of same impurtant portions of the coast 
wher there has been evidence of change, 
and these, when they become avilable, 
are applied to the charts. All parts .of 
the coust where the exposed prortians are 
not of very penianent nuuerial will re- 
quire resurveys al intervals, depending 


on their importance and the mite of 
chatipie. } | 
Notwithstanding the great progress 


made in hydrographic surveys, a consid- 
erable number of rocks and shouls 
Jangerous to navigation and not previ- 
ously shown on the eharts are re iorted, 
averaging mearly 4o0 each year toe the 
lust six years. according to the Eivitish 
reports. OM the 367 reported in poor, 17 
were discovered by vessels striking them. 


HOUETFUL OBJECTS ON CULARTS 


In addition to the problem of perfect- 
ing the charts 4s. respects omissions if 
earlier surveys ani correcting them to 
chow changes which have actually taken 
place, there is an impurtant task af im 
jrovernent necessitated! by the invertiga- 
tion of doghtfdl objects which have got- 
tenon the charts and which may Inve mo 
existence. ‘The uncertainties in many of 
ie earlier positrais May he judged ly 
the fact that as late as 1713. the British 
Seommisasiontrs for the tiseoyery of 
longitude at sea” offenal a reward Of ten 
thousand pounds for the discovery of a 
method of determining the longitude 
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ey 


culhin OG pvtles, Compensated time- 
pieces, which have been so important a 
fnetor En improving navigation, were not 
invented! inti about wpod. 

Oni the earlier charts and on those of 
more remote regions at the present. diy 
much work has been sketehed rather 
than surveved.. Even in the better sut- 
veyed portions reports come in aa tO 
dangers or other matters not shown, an 
if of importance and the report appears 
to be reliable, these are sometimes at once 
put on the chart pending further ives 
tipation, or in other chases at) @xmmina 
tion is first mace. 

Shoals, rocks, anid even iglands have 
i numerous instances been put on the 
charts from the reports of passing ves 
eels, without systemaiic surveys "hay 
of these no one has been able to find 


again, and. after repeated starches ste 


af thern have been removed. The same 
island or danger has sometimes been 
charted in two or more different pos 
Hons as reported at varies tines. The 
treatment of such cases. is one of the 
eprious anil interesting problems of the 
churt-maker. It is generally Jess harm- 
ful to show # danger which does mot €x- 
ist than to amit one which does exist. 


On the other hand, a non-existing danger 


shown on a cshatt may be the cause of 
actual expense and lose of Hime in com- 
pelling a vessel needlessly. te go qut of 
its COLUTSE, 

1, is surpriting to note with what lack 
of catesand of sufficient evidence reports 
of dangers at sea have satietimes been 
made. and how incomplete are many of 
the reports even when the existence of 
the danger is beyond question, [t bs 
unfortinately true that sore of these 
reports are the result of effort to escape 
Iiatne for accident by throwing the fault 
en the chart: Many such reports also 
result from various Wusary appearances. 


HOW PALSH REPORTS AR STARTED 


A large tree covered with weeds, an 
overturned. deeberg strewn with earth and 
stones, a floating jee-pan covered with 
earth, the swollen carcass of dead 
whale, a whale with clinging barnacles 
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and seaweed, reflections from the clouds. 
marine animalenle, vegetable prowth, 
scum, floating voltaniy matter, anv 
partially submerged wrecks covered with 
lnitnacles have leen mistaken for islands, 
‘Shoals; or reefe. 

Acsehool of jumping fish lms4zivert the 
appearance of breakers or caused a sound 


ike, surf, aid tide tips have often been. 


mistiken for breakers, Kaper very 
properly calls attention to the olligntion 
resting Upon every scuman to investigate 
carefilly doulttul cases and to make re- 


Hable reports. “Of the dangers to which 


navigation 1s exposed none istiore for. 
Tidable than a reef ori shoal fm the open 
sen; nok only from the almeast: oeriain 
fate of the ship and her erew that liave 
the misfortine to strike upon it, but alse 
from the anxiety with which the navigu- 
titim ef all Vessels, within evel oa lenge 
(istance, must be comet], in meu rrtarit 
of the uncertainty to which their oven 
reckonings dre ever open. No. com. 
mander of a vessel, therefore, whe might 
Meet unexpectedly with any such danger 
could be esccuse|, except by wreent cir: 
cumstances, from taking the feersscry 
steps both for ascertaining: its troe po- 
sition and for giving. a dextription as 
complete as a prudent fegard to his own 
safety allowed,” 

As to the oliler doubtful clanprers naw 
shown on the oceanic charts, it js esti- 
tated that the Positions cy lye eons 
ered as uncertain hy 10 miles in latitude 
and 30 miles in longitude, anid areas ef 
this extent must be searchod to determine 
definitely the question wf their existence. 


WHECKS THAT CAUSED TRoLnLE 


The following are interesting or typi- 
el cases of reported dangers ; 
The Spanish steamer Carmen was 


wrecked in 1897 by running on a poet: 


of the southwest const of Levte, in the 
Philippines: the rock was reported to 
lie one mie off shore, a dangerous purs- 
tion for vessels ying Canigao Channel, 
A survey made in 1903 showed SS feet 
of water in this Incation, and that Car 
men Rack, ou whieh the vessel struck, 
was really within one-fourth mile of the 
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beach. The rock had, however. for 
twelve years been show: on the charts 
in a position which made it an obstrice 
(inl to navigation 

The ship Minerva in (834 was te 
ported to have struck a rock tear the 
hile of the brexid entrance to Dalayan 
Bay; the fact that this occurred at 2 a.m, 
indicated a very doubtful position, let it 
Was Stated that an American ship had 
previousiy been wrecked on the sane 
rock. tt eonseyuently appeared as a 
dargrer om the charts for seventy -~othe 
years, when a survey showed no depth 
Gf jess than 190 fathoms in this vicimity, 
and it was reindved from the charts. 

A British steamer was wrecked in San 
Lernardine Strait in qoos. ‘The master 
reported! that he was ina position where 
the chart showed S0 fathoms, and that 
he was 1; miles distant from Calantas 
Rock, and ion these grounds the finding: 
of the official inquiry was that “no blame 
can be attache) tu the master, officers, or 
any of the crew for the casualty,” 
Very shortly after the disaster the sur- 
veying steamer Pathfinder definitely lo. 
eated the wreck and made a-survey of 
the vicinity, The previous chart of 
Calantas Reef was found to he fairly 
correct, and the stranding was deter- 
mined to have occurred well within this 
reef, it a position where the chart 
showed soundings-of 334 to 444 fathonis, 
am] one-half mile from Calantas Rock, 
which rises 5 fect above high water. 

Al transport entering. San Hernardino 
Strait a few years ago ran on a rock 
and was damaged, The peasition was re- 
ported! as about twa miles enitheast of 
San Hernardino Mand and near. the 
middle of the passage. ‘The tuck was 
Hot put on the charts, as prompt inves- 
Hgation showed so fathoms of water in 
this vicinity, and that in al) probabilin 
the transport actually totnched a small 
reef rnaking aut from the island. 

The master of the brig Helen reported 
that his vessel was wrecked on a reef 
ving. six miles from Rockall. When suf 
veyed Helen Reef was found to be ahout 
ome-thitd this Wistance foun Rewlsall, 

An tsland has been reported in eight 
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different positions, ranging im latirude 
frown 30° 29" ta go* 42" ON. and in \ungi- 
tude from 139° 27° to Lg" 3H" FE, 


DOUBTTOUL ISLANDS 
There hove been o number ot reports 


of islands in the area from latitude qo” 
on to go" 30° No and longitude 15a" 30° 
w1s)> oo W. The master of the lark 
iFashingion reported in top; “Cin my 
passage from the Sandwich Islands to 
the nuortliwest const of the Dnited States. 
when in fatitude_go” a0" N,, it me chense 
fog, | perceived the sva tu be discolored. 
Soundings at first gave great depths, but 
diminished gradually to 9 fathoms, when 
through the mist an island was: seen, 
gione which | sailei] go miles. It- was 
covered) with birds, and the sea swarmed 
with seal and sea-clephante” A United 
States vessel searched in thins vicil 

without seeing any dnidication of i | 
aml obtained!) soundings of 2.600 fathoms, 
A Piritish ship in 1858 searched for four- 
tev days over this area without finding 
anything. Searches were also made in 
iffio and 67 without success, and the 
present chotis show mo islinds in this 
part of the Paci. 
Tn acnomber Gf cases etroneaus post 
thins have been due simply to blonders. 
Thus Lots Wife, first seen by Captain 
Meures in 1788, wos shown on lis chart 
in latitude ag"° 50° Nu. longitude 6° 
oo" Eu. and stated in lis book to be in 
latitmle 20° 50° N, and longitude 1y2° 
23° I. Massachusetts Island by one re- 
port was in Tongitnde 177° 05° F.. antl hy 
niother in 167° of E. ‘The apparent 
blunder of to” 1 now immaterial, as the 
isin? has disappeared from the charts 
Htogether, The KRoox ITsiaride were 
placed by the Wilkes Exploring Expestt- 
fion in latitude 5° so" 18° N. longitude 
72° 02 33° E. The old charts showed 
islands: of this mame ale in latitude 5° 
eq’ N., longitude 172° (03° W., the lon 
gitude being dlodbtless transposed. In 
the case of Starbuck [sland, diseaveredd 
sth of the Equator, the latitude was 
npparently transposed, as oon oll charts 
it Was also show2 in the pesition, lati- 
tide §° 40° N,, longitude 156° 35° W. 


A quunacle rock can sometimes be lo- 
cuted only with great difficulty, even 
when known to exist. Rodger Rock, on 
which the hark Aulen strick and was 
damayed, lies in inttude OM 41° 15" NL 
and Jongitude 107° 32° FE. Tt has but 
three feerover itatlow tide, The British 
surveying ship Aifeman searched four 
days before finding it, although the piot- 
tal tracks showed that she amd her boats 
had possed very close to it. This indi- 
cates that great caution must be used in 
Temoving a reported danger from the 
charts. | 

A comparison of a Paciie Ocean chart 
of about forty years ago with one of the 
present time (ste page $36) illustrates 
ina sttiking manner how mary doubtinal 
(angers, or vigias, have gotten on the 
charts aod how after laborious search 
many of them have now been removed, 
This condition was especially trae of the 
Pacitic, owing to the nomerows reports 
of an imdetnite nature from whaling 
ships, among whose captains there was 
a saving "that they do not care where 
their ship is, so long as there are plenty 


of whales in sight.” 


CULATH TRAPS THAT MIGHT HAVE BEEN 
AWOL? 


That the use of corrected and) mp-to- 
(ite charts i important is dlustrated by 
the following instances, taken from the 
records of the British courts, showing 
the reanlts of fotlure to provide such 
charts : . 

In a8oo the steamer Dunhece was lost 
owing to the use of an old edition of the 
Admiralty chart which showed a depth 
of 4/4 fathoms on the Wikesgrund, 
whereas the later charts showed moch 
fess water. 

In 1891 the steamer Jrent was Inst on 
the Missiperza Rock, in the Adriatic. 
The ship was nayigated by a private 
chart. published in 1800, which. did not 
ehow this rock, and by aailing directions 





published in 1866. 


The steamer -lboraca, stranded in the 
Gulf of Tothnia in (Sag, was being navi- 
gated by a chart corrected to 1881, which 
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did not show that the Storkallagrund 
light vessel had been moved cight miles. 
The steamer Mateespur was lost on 
Hilhae Breakwater owing to the use: of 
a chart not up to date, which did not 
show the breakwater. In 1898 the 
dhearner Cromarty was lost im actlennpting: 
to enter Ponta Dela Harbor, atu in 
1901 the steamer (Miingion was lost hy 
steaming on to the new breakwater in 
Portland Harber: both of these disasters 
were likewise Jue to the use of ol] charts 
which did not show the breakwaters 
The records of the courts af inquiry 


penéral chart 
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al4a show cases where vessels have been 
wrecked owing to the use of charts of 
ton small scale, 

In 840 the steamer Lady dilea was 
Inst on the Plateau du Four. ‘The only 
chart.on board for this locality was a 
of the Bay of Biscay, and 
the stranding was due to the master’s: 
mistaking one ‘buoy for another, ‘The. 
court found that the chart, although a 
proper ore for general tse, was not suf- 
ficient for the navigation of a vessel in 
such natrow waters and on much a dan- 
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THE WHEELER NATIONAL MONUMENT 


NE of the Inte additions to our 

t system of national parks 

i¢ the Wheeler National Mon- 

ment, located inthe Rio Grande National 
Forest, Colorade, The tract ineiuded Thy 
the President in his proclaimation of Da. 
cetnber 8; 1908, about 3o0 acres in all, 1s 
situate! on the soith slope and near the 
ees: of the Continental Divide, at an 
approximate elevation of 11,500 Teet. 


The monument i wamel ta. hiner oe 


Captain George Montague Wheeler, inf 
the Lf. S&S, Fupineers, the leader of many 
surveying and exploring. parties at the 
eariy 7irs, who dul inch to bine a wey 
lor ‘settlement i in thit rat of ithe. West. 

The ‘principal value of the land as 
nitiGnal monnment Hes in the fact that 
the fantastic forms resulting. from the 
tapi erosion of rock nin soil make the 
spot one of exceptional beauty. The 
numero: = «winding canyons. broken 
s, pitnacles, andl buttes form such 
cing. a and vaned scenes that it will he 
much visited by tonrists when ite loca- 





tion becomes more widely known As a 


matter of fact it rivals the wondnows 
Garden of the Gods, about which so 


much has been written, and i nearly as 


extensive im area. The towering rock 
formations, varying in color from a bril- 


liatt terra cotta to bright yellow and 
white, lifting against the wonderful bine 
of the matchless Colorado. sky, and the 


splendid atmosphere conditums enabling 


one ite see clearly for miles and making 
objects stand out in striking relict, all 
count in the sum total af scenic beauty, 
Thee lava formitions are so strange and 
fantastic that it dock not take a great 
stretch of mygimation, to picture the 
country as the playground of the giants 
of sxe prehistoric Truce. 

Historical intervst aleo attaches to the 
region. as it is bebeved that the ill-fated 


expedition of John C. Fremont was over- 


taker lig leaster in this immediate vicin- 
ity ori! was foreed to tim back, Skele 
tons of mules, hits af harness, and camp 
eqpiipage found near this apot give ere. 
dence to the belief. 

Due to the fact that the reservation is 
considerably off the beaten track, it is 
necessary to travel stme distance ‘after 
leaving the Rin Grande Railroad at 
Wagon Wheel Gap, From that point 
horses ani) puides can be readily secured 
to transport the wititor over the interyen- 


ing: ‘stretch of twenty miles to the reserva- 


tion, and a more delightinl euting ented 
net be had than a few days’ camping in 
this beautiful spect. 
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tham Watches 





The Waltham Watch Company 
was the first company in America to 
make watch movements; the first to 

be organized (more than half a cen- 
tury ago), and is the first now in the 
quality and volume of its product. 


A hook about watches sent on request. | 


Waltham Watch Company | 
Waltham, Mass. | 
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Your courtesy in mentioning the Magazine when writing will be appreciated 


OF INTEREST 
to Poblishers, Bookeellers, Authors. 
and all others who intend to wet out 
books contnining olor work, fitie 
half-tonets, er imnapa: Write m0 out- 
lining your proposition anc we will 
werd vivid Bp is | wrk Lie hue 
dene forothers and sugyestions as to 
winding yours, We huve complete 
departments for handling every part 
of the work within ear own four 
wally, which greatly stmplifies the 


matter for you, ‘The specimens of 
Tine and prititiog, anid we ore prowel 
of them, will show the quality of 
our work, 
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The Kodak loads and un- 
loads in full daylight. 
The Kodak Film Tank 
will develop your films in 
full daylight —with better 
results than the old way. 









A 62 bond secured by Long 
Island realestate, purchased 
under direction of the Dean 
Alvord Company to be held 
tor appreciation without 
development. Bondholders 
lake half the profit through 
the medium of a 502% stock 
boris. 
Plain of operation follows 
that of other very successful 
| synilicates under the same 

muniogement. 

Interesting circular on re- 

quest. 








You can make your own 
prints by any light on Velox. 
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For any part of the work. 
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YOU SHOULD READ 


IN TO THE YUKON 


By WILLIAM SEYMOUR EDWARDS 


This book was posted im the Camesie Library high among the honor 
list of the dozen mow called forand frequently read of the year. With the 
travel northward to the Alaska-Yukon Exposition this book will be yal- 
able to thousands who would know something of the Nonhweet COuUniry. 


/ 00 [lustrations $1.73 Postpaid (U. 5.) 


“In to the Yukon’ 


ia @ book telling al 
the great ‘wbemt-bout- 
ing asa, ol the gexlcl 
country, antl of othe 
iniemating secon of 
the great orth west 
onunviry. @ Mur. Ed- 
warts betters show 
keen romigh! as well 
ni power of enter. 
lamiog deacrpion, 
—Apringtiel af (Mla i 
Ftepudbdjceti. 





* One conternpl at- 
ig a tow through te 
Kletutse teyiem car 
get ull poonters cn 
B Umes outing trom 
“In te the Yukon.” Ih 


io native af Guvel 


/ fon comipremensrre 


thom the tithe imei 
cules.” 
—Huatan (dann. | 
fb dtie riser. 


rd citer TOW 6c, OTTER £hihe, fh. 
HY THE SAME AUTHOMA 
On the Mexican Highlands i brough Scandinavia to Moscow 


Uhisiratesl 12min, Cleah. S175 Jes, [Bustraterl, $175, Pewtgraied 
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SPECIAL OFFER! 
With the knowledize that the readers of the National Geographic Magazine are 


much interested in books of travel, we make a special poce for the three splendid 
volumes of $5.00, express prep 








Your courtesy in i eoebtioalie the Magazine whan writing will be spenesiabad 


eS COFFEE 
. " neyer disappoints 
E 
it E HOUsy Pa cked under the most perfect 


» sanitary conditions. 


Sold in all the States, Ber- 
muda, Mexico and Canadian | 
Provinces. 
| 
The WHITE HOUSE Brand || 
TEA, ‘“-Ib.. and 4-Ib. full. 


wergh! (tina, is just aa good as 
White House Coffee. 


SS 
DWINEL ToWricHt ©O., oe a Coffee Racsters, pet On= CHICAGO. 


If You Use Acetylene Niet ys" 


THE BRAY ELTA BURNER 


” The use of this burner enables the acetylene 
user to regulate the size of the flame at the 
burner /o best suit the amount of illumination 


desired, 
@ THE BRAY ELTA, if <o desired, can 
rieseayrira D€ furned down to the merest glimmer with- 
we S Pater 628.061 oul injury lo lhe burner. When turned lowthe 
Bray Elta will noi smoke or deposit carbon on the burner tip. 


Gur Booklet, “ACETYLENE FACTS."" would infersat you. Write os for oa Copy 


WILLIAM M. CRANE CoO. 
16, 18, and 20 W. 32d St. 





Your courtesy in mentioning the Magazine when writing will be appreciated 
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LE LATROBE BATEMAN. Conantting paataeer 
Paar: enptrnice, Varig papndarera lFreealient. 
od a ae: mite Roclaiiatun SU 
Pre ret parva eae deveapmprite. 
Lockie aria eth Tiras Chall Const. we 
Actress, 55 Wost Fights: eae ot. 


H, B. GOODRICH, Calling Ladlagit. “pecialts 
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(mise ja, Tenns, ant Ollsaloma. Addrenay th Lhasier 


Street, dlisteni, aan 


haat GRIFFITH, Consulting Mining F.rueener aed Gaenlos 


ind. pect nity mine’ bil a , a ns of iow. 
Careful Ease erinemtie 1La oT aul Pep eal om cana, Mineral 
Lands and Mines Ane salere Whiners rr eparit- 
EELESTL, Eartertt Calis 


tom rasan camealcds, Pa 


WILLLAM J. ELMENDORF, Mini ing Engineer. 3} years 
eveoric ae & in resp a ible Pelelpon a. Liaeewiietion wih 
aeners Larch Meera rte ter SUS ers. OF se2}- 
ler. Pelee ea iplad’s furnished. 
Hos ote, Sqeuiaan, Waehingten 


Mn eperatio 
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ASSOCIATED ENGINEERS COMPAKY 
Conaulting ond Sugerrisng Enyiieers 
417 Century Buileling 
ith and Stout Streets Denver, Coberndin. 
———————————— 


A-FINE COLLECTION ff selected, perfect specimens if 


poy Fedde and Pralls: aiso Bind Stones, Pigne S.A ati 
mera, Scragers, bplemenis, Pbomotets, Sirikers, rn- 
danke, Chetanienis, Harner Simies P ieroed Talslerta, i 
RE pHdaiAted - cer 1% LAST kl es penal ajitatele bu 
hate lo Hho erafen. Price, 22° Adres ad, 
Chas. W. Moarvio’s Act Stare Findlay, Obie 





All the spines “used in 


- CAcNATI ONAL 


GEOGRAPHIC 
/ MAGAZINE 


are made by 


ze GILL: 


‘Engraving 


Company 
‘40 Fifth Avenue: New ‘York 

















One Experience 
of the Satisfactory Results 
obtained from 


BORDEN’S 
PEERLESS 


BRAND EVAPORATED 


MILK 


( Wnsweeiened } 





2 and you will always 
"A have a supply In 
vour house, et- 
fevctly adaptable bo 
all kinels of cooking. 


Richija C Cream and Absolutely Pure. 


BORDEN'S CONDENSED MILK CO. 
"Leaders of Quality” 
NEW YORK 









Eat, 1857 


HIGGINS’ 


The kind vou are sure to use 
with continuous satisfaction 


A MERICAN 
DRAWING 
_ INKS 


a? GEBLAAE GENERALLY 


M. Higgins & Co. 


Manat eclirers 


Ninth St., Brooklyn, N. Y. 


i 
~| 
= 





Coal and Coke Development 


From Survey to 
Lompiciian 


Examinations and 
Keports 


J. TONER BARR 


37 Pourth Avenue, PITTsauma 





Your courtesy in mentioning the Magarine when writing will be appreciated 





A HAtGY MAN GFTHE Ain THe, Jaran 
PROTO FIOM “SCEeED Fide EVER? Ladd a2c Onn SERIES 


FROM EVERY LAND,”” you should send in vour order at once, We 
are unable to supply copies of the first series. The entire edition 





N view of the LIMITED EDITION of the Second Series of “Scenes | 


was cxhausted long ago, and several thousand members who did not | 


order in advance found copies could not be obtained later. By filling out 

this order blank at once and mailing it to the Society with your remit- 
tance, vou will avoid any such disappointment with the Second Series, 

No reservations will be made unless a remittance accompanies the order. 
| 
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ALTO AL (PR APHIC Soir, 
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| Please reeare® for me _copies of “Second Series, Sceses peom Every. Lmpaca, eure 
si es | epcloge bereiel i fe _ foliar. 
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A Feast of UNcodmeo Flees 
Pusey Peak " SCTNCS FeOe COVERT Lan, Srconh sEniri 


The Andorobs, « nestadic ani imocgrel mice, who ronn (ae dene forests end inireqguented plateau 
ct East Africa, ive cutirety hy the come orl eat fae Coe flesh of thelr kill. 


SAFETY and ISOLATION. 
ECONOMY and MOTOR EFFICIENCY 


are features that every coimmoble owner uelng eesolite should comeder. 
hth AIR: FIGHT STREL TANK placed unidercround furtlalmna a 
blanket fort Of aurick cowering these polnis ang mony rere. 
Air-tight Steel Tanka for Automobiles, Mator Boals, etc. 
PLACED UNDERGROUND 
provide the seledt, Tmoal etaqniamic al, ahd Geen! eceenoof: stories 
ecnline nderserarrid Krew: UCierigeh thee tarck de becdotedd, thee mpl 
bs shed Stl. A fe etrikes il (hoe part be of ebeed Te be ata ted 
slupped fistonily lyr opening a pet cock Wo waatn, Wo dripping. Peo rk 
The arectine, which can be bought ot wlinleasle mb. Comp beberable mals Hie 
in price, fanbase obs ocleidt ateeneth, harmishing rote saelhesd tie iia 
jgallipn Ment dees gopolitoe at Pas detencraied throagh evaporarida 
cae by poo sintered fp llites. 
ALR TIGHT STERIL. TANES are nade of henuy 2 16-ine h steel, brneed 
~ eb hert rivet ar elder, bie ant heatianst preicean tial we lake soccosefills 
unplayed for the past vrata ln miagutscturing litle for the lereest 
ruilrmad sxateris in ite: werkt, 
AIR TIGHT STEEL TANKS ore sold on « 30 ckage’ trial with of abeolute 
money-hock gaaranies. We pay the freight, 
VWirite dor ilkiwtratinl€ bookie, MP REE. 


AIR-TIGHT STEEL TANK CO., 414 Wood St, Pittsburgh 





LIGHTNING WINDSTORM 


he Home Insurance Co. 


ORGANIZED 159 ELBRIDCE G.-SNOW, President 


Main Offices: 56 CEDAR STREET 
CASH CAPITAL, $3,000,000 


ASSETS January 1, 1905 - . ; 924,856,499.05 
LIABILITIES (including Capital) : P 14,173,677.54 
RESERVE AS A CONFLAGRATION SURPLUS . 800,000.00 
NET SURPLUS (Over All Linhilities and Reserves) 9,6882,821.51 
SURPLUS AS REGARDS POLICY-HOLDERS , 13,652,821.51 
Lowes Paid Since Organization Over - < = 115,000,000.00 


When you pay for protection get that which is ABSOLUTELY SURE, no matter 
how many conflagrations happen oovwhere. 


Property Owners, Mortgagees, Executors, and Trustees desiring the beat and sureat 
Insurance will appreciate the fact that the net assote of THE HOME—the surplus funds 
reserved for the exclusive protection of ita policy-halders—are greater than thou of any 
other Fire Insurance Company operating in thin Country. 


TOURIST-BAGGAGE AUTOMOBILE 


INTHE EVES OF THREE wAiONS | AROUND T HE WORLD 


Hand Mentally a Company are plemsed to offes 
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HD mikes tie ahi con ficrmiah, the auk- Cover yaned reties, including Jagan, North 
fella pesenian interes tripled by theviewpointse China, Sooth Chinu, Juva, Koreu, hl rin 
; ! ; Manila, Burma, Ceylon, Siem India, Egypt. 
: THE STAN FORD MAPS Nighest-cinas travel, bitat hotels, spaall lreibed parties, 
Salad a ye represents Leer Eric Mie aye lye Py a ed Cin plete siglitsecitic. ad arice arranremnents mile by 
piny, ae Strikes of Edward! Stanton, Loridort, our a Orlental otices, Long espenence makes oor 
Bngiind, Goseranker to Hla Majesty the King. service finest possible Wasthoene Tours feave Man 
Fspecaliy deaigned for achonl wee, Gite Styn- Francisco (ct. 5, Oc. 20; Bustbound leave Now. York 
ferd Large Seren of Schooi Wall Mapa, the meth, 2, Dee. o. Jem. Pall Toe ie BOY PT. the 
peo Cregranhioal Sees od Ve all Aiaga, aril the | A tl PALESTINE from New Yark by 5. 3. 
Libtary Maps are aotibly good and particuisriy “Carumda” Mow, 


CO etee rele ho plu ationttion . 

THOS, COOK & SON 
Nee Tork, Resin, Philadelphia, Chiceen; Sen Frans 

! a Ap teeter! rita a sr eee ene be cisco, Mantreal, Toronic, and (40 alfiors peed 

find Mich alls SOMmpany. are productions o | : 

hit reste! German Map House—that of Me. Cook's Trarediors’ Cheyues Good All Over tho World 

trict Boiner, to their delineation of onctent : 


Persia, Greece, Rome, Britain, thay afte mot only WHERE Tl 60 NEY] WEW FEALAND, the Breater 


Hig highest form of graphs art but they aro Switractand ) Whey (ye reortits 
indtepernaabls wldaie the study af geography anu ne ep cin bermienhere oz blanketed 
history in schools, universitien, aod fbrartes, | WINTER—SUMMER arise aniniar Paar Beakitrd ta ok 
La ; oo ; ra lai, iis best, wills w perfect climate 
THE RAND McNALLY MaArS airbif is flicorel guscdesA thak rival the wird’ STeatest j 
lederte in Archerica for filty poeta, ere onrivaled ari on the way there one sails ver sumer seas to 
by the prefoct of any offer budec Thes are ine enchanted islands of ‘Tahith arid Ruapiteariga. etc, 
noloanly fiimitable and vorious in subjoct-mat- Januery [ACh the midsummer cruise to MILO 
ter, fut examples of cortigraphic art tere ics SEL is raaile: nothing ke i fot scefnty anid 
entellence. Sehodltoom ond comprrercia} work ey mulieectiticn., 3 
ate dike amply provided for, Far achiule tive AHIT) AND BACK (M4 days) S125, Pleat clas. Salllrgs 
Columbia, the Phyatenl, andthe Bind s-eye September tl, Chctoher i, Movertber 22. 
Seren of Wall Mane are extenstiety weed and WELLINGTON AND BACK, S350, First class, 44 dave 
aought, . 2 a | Write for further informfion, Limeate gai] berth. 
| SOUTH SEA ISLANDS (afl of thes), 3 month tent, 
. - | Tahitl Paradies, New Zeelanit, Tariga, Samen, ii {i. 
RAND Moh ALLY Ge, COMPANY afl Hawaii, Bee) | November aa, inching MILLPUe 
CHIicaAga NEw ¥ouR SOUND, MasTih Write for ltinerurise to 


| : _ Uccinte Steamship Co., 673 Market St,, San Francisco, Cal, 
Your courtesy in mentioning the Magazine when writing will be appreciated 
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| @ Read what a few of our advertisers say about the space they use. 






To the Thousands of Business 
Men who Read The National 
Geographic Magazine—a Word 





{| Experience is the best teacher; why not profit by theirs? 
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LSB: 


€ Think what it means to bring your business each month to the 
attention of 50,000 well-to-do, cultured people in the most personal 
way possible~ by telling them about yourself in /heir own magazine. 
€ Let us tell you the facts relative to the Magazine and the 
quality of its circulation. 


ADVERTISING MANAGER 
THE NATIONAL GEOGRAPHIC MAGAZINE, WASHINGTON, D, ©. 




































AM] HE. many advantages of the 
lA Graflex render it a par- 


ticularly valuable camera for the 


tourist. 

@ it uses regular daylight loading 
Kodak Film for pictures 2's x 4% 
inches, and is fitted with a focal 
plane shutter that will make an 
exposure as brief as 1-1000 of a 
second, as well as time exposures of any duration. In ad- 





dition to this, it is fitted with a reflecting mirror and focusing 
hood that enable the operator to see the image right side 
up the size it will appear on the negative up fo the instant 
of exposure—no necessity for guessing distances—no micro- 
scopic “finder.” 


Price 





[A (Grates without Jems . 2. 2. ] Ct ty oat sls S60),00 


I-A. Graflex with B. & L. “ews Tessar Series [ce No. 14, 
Pa) ore tee xl ed cle: = ; . » 100,50 


LA Graflex with #ems Kodak Anastigmat No. 2, F-6.3, 82.00 
TA Graflex with Cooke Lens Series IV No. 25, F-5.6 . 98.00 


@Gratlex catalog mailed on request. 


FOLMER & SCHWING DIVISION 
Eastman Kodak (Company 
ROCHESTER, N. ¥, 


This Camera is Recommendod by ihe’ tiaeal Bureau of the Magazine 








The Escape from Worry 


Give usa winding road, asky full of white floating clouds, 
a rtiver and a bridge over which to rumble, a lake, blue and 
inviting, among green hills, an hour's run te dinner, and the 
sense of power and control at the wheel of a Rambler—and we 
will have no thought of business cares. 

















With the 


there in added to the pleasure of taurine the satifoction of freed from the were 
of the mod 
The Kamiler Ofnet Crank-Shalt takes this car dlently powertul, copalle of 
running af forty of three miles an howe ony high speed, and climbing ony 
bill wuls procifying: ense. 
Vhe Rambler Spare Wheel saves the threesome trek af repairme aha 
Pup up a tire, anal con be substiquied fot the regular wheel 
Within theme minutes” tite, 


HASIELER ALROSORILES, $1, 0) ma S25 x) 


Thomas B. Jeffery & © siiaildl 


Mare Ghee ose Faeaneys Bik, PY la, 
reader and Dieting Again: Chicagm, Milwaskes, 
fimenn, Qlevelend. Sew York, Sua Fret pias 
BEeprreeutasters in ell dhe 
lsading ciiues 


THE CAR OF STEADY SERVICE 


Yor courtesy in mentioning the Magazine when writing will be appreciated 


JUDD & DETWEILER, Inc. 


PRINTERS 


420-422 Eleventh St. N. W. 
WASHINGTON, D. C. 


OUT-OF-TOWN WORK SOLICITED 


Hotel Martinique | SPRATT’S — 
_vetyeazusee | | DOG CAKES 
| Are the Best 
“*A Hotel in the || and Cheapest 
Heart of Things’’ | oy oa 





@Pre-emiment among New 
York Hotels for the excel 
lence of its Cumime, Service, 


Send for FREE Catalogue, “Do 
and Appointment. Highest Culture,’ a whiee contalns practics 
Standard -.' imoda chapters ont cleeding, Kenheling, 

; d of Accommoda- | goneral management of dors; 
tions at Moderate Rates. | || also chapters on cats, 
CHAS, LEIGH TATLOR, Prea't | c i ies Se, 
WALTER 8. GHSON, Vit'res't | SPRATI mn PATENT 
P. L. PINRERTOR, Manager | én.) Led, 
Ales Procrictecs St. Deals Hotel, Mew York | Newark, BM. J. St, Lossls, Ma, 


Sih Prancéco, Cal, Cleveland, (his 
Rogie, Masc Mentresl, Crti. 














ell GRAPES, from their most health- 
| . ful properties, give ROAD ite 
active and principal i 


fe saves labo: spud righas provcbaye 

Where the best food is required no other 
baking powder or leavening agent can take the 
place or do the work of Keyal Baking Powder. 





SEND FOR A COOK BOOK FOR CAMPING 


Address: Adv. Dept. Royal Baking Powder Co., New York City 


THE 
WASHINGTON LOAN AND TRUST COMPANY 
WASHINGTON, D. C. 


(CAPITAL sj i i= $1 000,000.00 
SURPLUS AND PROFITS, OVER - $850,000.00 
CHARTERED BY CONGRESS OF U. 5S. AND UNDER THE SUPERVISION 
OF THE COMPTROLLER OF THE CURRENCT 
SOLICITS OUT OF TOWN ACCOUNTS AND PAYS INTEREST ON ALL 
DEPOSITS 
ACTS AS EXECUTOR AND TRUSTEE UNDER WILL AND IN ALL 
FIDUCIARY CAPACITIES 
BUYS AND SELLS FOREIGN EXCHANGE 


JOHN JOY EDSON, 
PRESIDENT 





FRESS OF JUDD & DETWEILER, INC,, WASHINGTON, D.C. 


